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LANG'S  HIGH-SPEED  LATHES 


Have    Patent    Bed,    Patent    Loose    Head,    Patent    Screw-Cutting    and    Feed    Motions,    also 
Enormous    Power   combined    with    Convenience   of   Manipulation. 


JOHN  LANG   &    SONS, 


Johnstone,    near     Glasgow. 


HADFIELD'S 


STEEL  FOUNDRY  Co.,  Ltd. 

SHEFFIELD. 


_,»V^  ti-**^: 
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HADFIELD'S    PATENT     "ERA"    MANGANESE    STEEL 

IS    THE    SUPREME    MATERIAL    FOR 

TRAMWAY  POINTS  AND  CROSSINGS  AND  CRUSHER  WEARING  PARTS. 
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Miscellaneous 


Mr.  C.  H.  HUGHES,  M.I.Hech.E., 

ConsultiDg  and  Organising  Engineer  for  Water 
Works  and  Industrial   Undertakings, 

97,   QUEEN    VICTORIA    ST.,    LONDON,    E.G. 

Telephone  No.:  STM  Bank.  Write  for  particular^ 

GRAHAM,  MORTON  &C<> 


Head  Office  and  Works, 


iL<E:£:r>s. 


Makers  and  Erectors  of  all  Classes  of 

CONVEYING    PLANTS,   COAL    HANDLING    PLANTS, 
AERIAL  ROPEWAYS,   &c.,    &c. 


WAY600D  LIFTS 

APPLY  FOR  CATALOGUE. 
FALMOUTH   ROAD,   LONDON,   S.E. 


LEEDS    STEEL 
WORKS,  LEEDS, 
ENGLAND. 


WALTER  SGOTT,  Ltd 

M.AXCF.^CTURERS  OF     .      .      , 

Rolled   Steel   Joists,    Channels,    etc. 

Mild  Steel    Blooms.    Billets.   Slabs.    Tinbars.    Rotinds   and    Flats. 

Speciality:  TRAM  RAILS. 
W.  R.  RENSHAW  &  Co.,  Ltd., 

Maautacturers  of  RAILWAY   CAffRIAGES,   WAOONS. 
WneELS  6t  AXLES,  and  all  classes  of  RAILWAY  IRONWORK. 

RAILWAY    WAGONS    FOR    HIRE. 


PHCENIX  WORKS,   STOKE-ON-TRENT. 
London  Office     46,  KING  WILLIAM  STREET,  B.C. 

BABCOCK    &    WILCOX,    Ltd. 

PATENT  WATER-TUBE  BOILERS. 

These  Boilers  are  in  use  throughout  the  world  to  the  extent  of  4.700,000  h.p., 

generating  steam  for  all  purposes,  and  fired  with  all  kinds  of  fuel. 

Sec  our  Advertisement  appearing  Jannaty  20th,  page  4=; 

HEAD   OFFICES— Oriel    House,    Farrlngdon   Street,   LONDON,   E.G. 

WORKS-Renfrcw.  SCOTLAND. 

Heating     Apparatus 

BOILERS 


VERTICAL  STEAM  BOILERS 


PAGE    O    ROWLINGSON, 
Chartered  Patent  Agents. 

Mr.  Page,  who  is  a  Whitworth  Exhibitioner  and  an  Associate  Member 
of  the  Institute  of  Civil  Engineers,  has  had  a  large  experience  as  a  Practical 
"'""■■-"'"al   Engineer,  and  is  specially  qualified  to  deal  with  the  most 
mechanical    problems    successfully.       Wrile    for    Htadbcck    of 

Inhrtnatioa   Free. 
NEW    BRIDGE    STREET,    LONDON.    E.C., 
And   14,  St.  Ann's  Squaie,  Manchester, 


Mechar 


HIGH   SPEED 

INDICATORS. 

Hannan  &  Buchanan, 

75,  Robertson  Street.  Glasgow. 
ENGINE  COUNTERS. 
BOURDON     GAUGES. 

On  Admiralty  Li^t, 
Engineering  In.strument  Makers 


A  BUSINESS 


^^MMN^^^^MM 


;  Chips  and  Sawdust  FIRELIGHTERS. 

E       GLOVER'S    PATENT    MACHINERY         rt 
NORMOUS     ^Srn-sWoVi.°°   PROFITO 

M.  GLOVER  &  CO.,  Saw  Mill  Engineers,  LEEDS. 


': 


CHEAR    ROWER, 


S^  Backus  Water  Motors 


i;i6  to  10  H.p. 

Will  drive  any  class  of  Machinery,  and 
work  on  15  lb.  pressure. 

ERIC  S.  A.  SMITH,  engineer 

cI?K,^P,"e   BRIDLINGTON. 


Write     to     us    for     our    New 
Catalogue    of 

Alternating 
Current  Motors, 

IN     SMALL    SIZES. 

THE   CRYPTO 
ELECTRICAL  CO., 

3,  Tyer's   Gateway, 

Telephone  No.  12830  Central.       BERMONDSEY. 


ENGINEERING  PHOTOGRAPHY 


Price  List  on  application  t,^— 
67  and  69,  Chancery  Lane, 


BOOKER    &.    SULLIVAN, 

Telephone:  92S2  Central, 


LONDON,  W.C. 
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CONTRACTS. 

ASYLUMS    COMMITTEE    OF    LONDON 
COUNTY  COUNCIL. 

The  Asylums  Committee  of  the  London  County  Council  are  pre- 
pared to  receive  TENDERS  for  the  INSTALLATION  of  HEATING, 
VENTILATING,  and  HOT-WATER  PLANT  at  the  Lon^j  Grove, 
Asylum,  Epsom,  Surrey,  now  in  course  of  erection. 

Instructjor-s  for  Tender  and  lorms  of  Tender  and  Contract,  \%ith 
specification  and  schedules  thereto  annexed,  together  with  plans  and 
cover,  can  be  "btained  from  the  Clerk  of  the  Committee,  No.  f\ 
Waterloo  Place,  London,  S.W,  on  or  after  Thursday,  the  ist  December 
proximo,  on  payment  of  a  deposit  of  £$  for  each  copy.  The  amount 
deposited  will,  after  the  Committee  have  come  to  a  decision  upon  the 
Tenders  received,  but  not  before,  be  returned  to  the  tenderer,  provided 
he  shall  have  sent  in  a  bona  fide  Tender  and  shall  not  have  withdrawn 
the  same. 

Tenders  must  be  OD  the  printed  foim,  and  must  be  accompanied  by 
the  form  of  contract  and  schedules  thereto  and  bond. 

The  Tender  and  accompanyinj;  documents,  completed  in  accordance 
with  the  instructions,  must  be  enclosed  in  the  authorised  scaled  cover, 
endorsed  ■'Tender  for  Heating!,  Long  Grove  Asylum,"  and  be  delivered 
at  the  Office  of  the  Committee.  6,  Waterloo  Place,  London,  S.W..  on 
or  before  Monday,  the  23rd  Januarj*,  1905,  after  which  no  Tender  will 
be  received. 

Any  Tender  not  made  on  the  printed  form,  or  not  filled  up  and  com- 
plete in  every  particular  in  accordance  with  the  instructions,  will  be 
rejected. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

The  contractor  will  have  to  enter  into  a  bond  in  th^  penal  sum  of 
;£2.ooo,  with   two  approved  sureties,  each  m  the  sum  01  ^i,occ,  as 
security  for  the  due  performance  of  the  contr;ict. 
R.  W.  PARTRIDGE. 

Clerk  of  the  Asylums  Committee. 
Asylums  Committee  O^ce, 

6.  Waterloo  Place,  London,  S.W.. 
November  i6tb,  1904. 


GREAT  WESTERN  RAILWAY. —The 
Directors  of  this  Company  .nrc  prcp.arcd  lo  receive  TENDERS 
(or  tlic  SUPPLY  and  DELIVERY  o(  the  following  MATERIAL 
required  in  connection  with  the  Electrical  Equipment  of  the  Hammer- 
smith  and  City  Rxiilwav.  &c.  :— 

SPECIFICATION  No.  8— Steel  Conductor  Ralls,  Cast  Iron  and 
Steel  Ramps  and  Fastenings. 

SPECIFICATION  No.  q.— Porcelain  Insulating  Supports,  and  their 
Fasteningft  for  Conductor  Rails. 

SPECIFICATION  Xo.  lo.— Copper  Bonds.  Insulated  Cable  Connec- 
tions, Cable  Terminals,  Bonding  Presses  and  Accessories  for  connecting 
up  Conductor  Ralls. 

Conies  of  the  specifications,  forms  of  Tender,  drawings,  and  general 
conditions,  can  be  obtained,  on  and  after  .Saturdav.  the  loth  inst., 
except  between  the  23rd  and  2-th  inst.  inclusive,  at  ihc  Offices  of  the 
Consulting  Engines  s,  Messrs  KK.NNKDV  A»u] e.nkis,  17,  Victoria  Street 
London.  S.W..  between  the  hours  of  10  a.m.  and  4  p.m.  on  payment  of 
Two  Uuincas  fur  each  specification,  which  will  be  refunded  on  the 
rccilpl  of  a  /wii.i  liiU  Tender. 

The  fee,  which  must  be  paid  bv  cheque,  will  not  be  returnable  until 
Ihc  Tenders  have  been  adjudicated  upon. 

Tenders,  addressed  to  -The  Secret.ary,  Great  Western  Railw.ny,  Pad- 
dlngton  Station,  W."  and  m.arked  outside  "Tender  for  Electrical 
Equipment.  Speciticatlon  No.  R.  y.  or  10,"  as  the  case  m.iy  be,  will  be 
received  on  ur  before  Tues<lay,  the  3rd  proximo. 

The  Directors  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender,  and  no  allowance  will  be  made  for  any  expense  incurred  in 
the  preparation  of  the  Tender. 

Paddlngton  Station,  London,  G.  K.  MILLS. 

December  7th,  H.04.  Secretary. 

EAST  INDIAN  RAILWAY. 
The  East  Indian  Railway  Company  is  prepared  to  receive 

TENDERS    FOR    THE     SUPPLY     AND 
DELIVKRY  of  :— 


BOROUGH   OF  CAMBERWELL. 


,  Bars.  Joists,  4tc.), 
ip.iny's  Offices. 
<i^nc'd,  marked  "Tender  for 
>'tloclc  noon  on   Wednesday, 


STEEL  MATERIAL  (Plate 

as  per  %pccihc;itinn  to  be  seen  at  the  C'>i 

Tendern  nrc  to  he  sent  lo   Ihc   undei 

Slccl  Material,  ■  not  later  than  Twelve 

the  4th  day  of  January.  proxim'> 

The  Company  reserve?  to  itself  the  rl^ht  to  divide  the  order,  also  to 
decline  any  Tender  without  asuifjnlnt;  a  reason,  and  docs  not  bind 
itielf  t*>  accept  the  lowest  or  any  Tender. 

Kor  each  spccilication  a  fee' of  £i  is.  is  charged,  which  cannot 
under  any  clrcuniHtances  be  returned. 

By  order, 

C.  W.  YOUNG, 
Nicholas  Lane,  London.  E.C,  Secretary. 

December  15th.  IV04. 


The  Council  is  prepared  to  receive 

TENDERS  FOR  THE  CONSTRUCTION 
and  ERECTION  of  a  FOOTBRIDGE  and  APPROACH 
HUADS,  &c.,  over  the  Surrey  Canal,  between  Neate  Street  and  St. 
George's  Road,  Camberwell,  in  accordance  with  the  Plans  and  ^pciili- 
cations  prepared  by  the  Borough  Engineer.  .Mr.  William  O-XTOBV. 

Tenders,  on  forms  for  the  purpose,  are  to  be  delivered,  duly  marked 
and  sealed  and  addressed  to  the  Works  and  General  Purposes  Com- 
mittee, not  later  than  6.30  p.m.  on  Monday,  January  23rd,  lyos.  after 
which  time  no  Tender  will  be  received.  Persons  tendering  should  be 
in  attendance. 

A  deposit  of  £2  2S.  will  be  required  for  a  copy  of  the  Specifications 
and  Quantities,  the  sum  to  be  returned  on  receipt  o{  ^bona  ride  Tender. 
Further  particulars  and  Forms  of  Tender,  &c.,  may  be  obtained  at  the 
Town  Hall.  Camberwell,  between  the  hours  of  Ten  a.m.  and  Four  p. m 
Saturday  Ten  a.m.  to  One  p.m. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender. 
Persons  tendering  must  comply  with  the  Conditions  as  regards  rales  of 
wages  and  hours  of  labour  as  contained  in  the  Korm  of  Contract. 
C.  WILLIAM  TAGG. 

Town  Clerk. 

December  loth.  1904. 

BOROUGH  OP^  KIDDERMLXSTER 
WATER  SUPPLY— CONTRACT  No.  3. 

The  Corporation  of  Kidderminster  is  prepared  to  receive  TENDERS 
for  the  ERECTION  of  ENGINE-HOUSE,  BOILER-HOl'SE  and 
CHIMNEY  STACK,  together  with  the  PROVISION.  LAYING,  and 
lOINTlNG  of  about  800  YARDS  of  10  in.  CAST  IRON  DISTRI- 
BUTING MAIN,  and  other  works  in  connection  therewith. 

Plans  and  Speciiications  may  be  seen,  and  bills  of  quantities 
obtamed,  at  the  Oiiices  of  the  Engineers,  Messrs.  WillcoxandKaikes.of 
Union  Chambers.  05.  Temple  Row.  Birmingham,  on  or  after  December 
30th,  upon  pavmcm  of  a  deposit  of  ;^5  5s-.  which  will  be  refunded  on 
receipt  of  a  hoiu'i  fuic  Tender  and  the  return  of  all  documents. 

Sealed  Tenders,  on  the  forms  supplied  by  the  Engineers,  and 
endorsed  "  Kidderminster  Water  Supply.— Contract  No.  3,"  to  be 
delivered  at  my  ofiicc  not  later  than  Twelve  noon  on  January  20th, 


By  order. 

JAMES  MORTON. 

Town  Hall,  Kidderminster,  Town  Clerk. 

December  i<^th,  1904. 

PORT    ELIZABETH    MUNICIPAL    COR- 
POIv'ATION    ELECTRICITY    SUPPLY. 

The  Agents  of  the  Municip  d  Corporation  of  Port  Elizabeth.  South 
Africa,  aie  prepared  to  receive  TENDERS  for  the  EXECUTION  of 
the  following  WORKS  in  connection  with  the  Corjwration  Electricity 
Supply  undertaking :  Section  A.  Boiler-house  Plant— Three  m.irine 
type  water-tube  boilers,  superheaters,  ccoiiomlsers,  chimneys,  pipe- 
work, tanks,  electrically  driven  feed  pumps  and  acccssoriss.  Section  B. 
Engine-room  Plant— three  400  kilowatt  >team  turbines  and  dvnamos, 
surface  condensers,  elcctricilly  driven  pumps,  pipe  work  and  .ncccs- 
sories.  Section  C.  Electricity  Supply  M:iin»— Cables,  pillars,  bo\c« 
and  accessories.  Section  D.  Accumulalors  and  Boosters — B.ittcry  of 
accunmlators,  reversible  boosters,  milking  booster  and  accessories. 
Section  E.  Switchbaird  and  Instruments— Main  and  auxiliary  switch- 
boards, instrument,  apparatus  and  accessories.  Section  F.  Lrane — 
Ten-Ion  overhead  hand  travelling  crane.  Section  G.  Public  Light- 
ing—Ten-anipcrc  arc  lamps,  thnean)pire  enclosed  arc  lamps,  Nernst 
lamps,  arc  pillars,  brackets  and  accessories.  Section  H.  Meters- 
Motor  and  electrolytic  meters.  Section  I.  Wi  rkshop  Equipment — 
M.ichine  tools  motor,  titters',  smiths',  and  Joiners'  tools,  lifting  gear. 
mains  department  equipment. 

Applicants  must  state  inr  which  section  or  sections  they  wish  to 
tender,  in  order  that  Ihc  requisite  drawings  may  be  forwarded  lo  them. 
Tenderer*  are  9i  liberty  to  tender  for  any  one  of  or  for  all  the  sections, 
but  not  for  part  of  a  section.  The  specification,  will:  terms  and  con- 
ditinns,  forms  of  tenders  .Hid  form  of  contmct,  may  be  obtained  from 
the  undersigned,  on  makitig  a  deposit  of  £5  5s.,  which  sum  will  be 
refunded  on  the  return  of  the  specification  tilled  up  wiih  a  bona  fidt 
Tender.  Extra  copieii  of  the  specification  may  be  obtained  by  bona 
fide  tenderers  at  a  charge  of  Five  Shillings  pir  copy,  which  will  not 
be  refunded.  Tenders  (sealed  and  marked  "Tender  for  Electrical 
Plant ")  mutt  be  delivered  to  the  undersigned  before  noon  on  Monday. 
January  i6th.  ka.s. 

The  Sluniclpal  Corporation  does  not  bind  itself  to  accept  the  lowest 
or  any  Tender, 

DAVIS  and  SOPER. 

Agents  to  the  Municipal  Corporation  of 
Port  £li7.al>cto.  South  Africa. 

54,  St.  Mary  Axe,  London,  E.C. 


December  30,  190^. 
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URbAX  DISTRICT  OV  ERITH. 
TRAMWAY; 

he  Erith  Urban  District  Council  invi 


TENDERS  FOR:— 
COXTKACT   No.    V 
OVERHEAD  LINE  EQUIPMENT,  POLES,  &c. 
Contract  \o.  6. 
UNDERGROUND  FEEDER  CABLES,  BOXES,  &c. 
Contract  No.  7. 
ROTARY  CONVERTERS,  TRANSFORMERS  and  MOTOR 
BOOSTER. 
Contract  No.  s. 
MAIN    HIGH    and    LOW-TENSION    SWITCHBOARDS,    CABLE 
CONNECTIONS,  &c. 
Copies  of  specifications  with  for. 11s  of  Tender,  general  conditions. 
&c.,  may  be  obtained  from  the  undersigned,  on  depositing  the  sum  of 
£$■  which  sum  will  be  returned  on  receipt  of  a  botuijtde  Tender. 

Plans  and  specifications  mav  be  seen  at,  but  not  obtained  from,  the 
offices  of  Messrs.  Hawtayxe' AND  Zeden,  of  g,  Queen  Street  Place, 
London,  EC,  the  Consulting  Engineers  to  the  Council. 

The  contract  will  provide  that  the  Contractor  shall  pay  not  less  than 
the  standard  rates  of  wages,  and  observe  the  conditions  of  labour 
customary  in  the  district  where  the  work  is  executed. 

Persons  tendering  arc  at  liberty  to  Tender  for  either  or  all  of  the 
contracts,  but  not  for  part  only  of  one  contract. 

Tenders,  sealed  and  marked  '•  Tramways  Contract  No Tender, " 

to  be  addressed  to  the  undersigned,  and  delivered  at  or  before  Twelve 
o'clock  Noon  on  Monday,  the  9th  day  of  January,  icjo5. 
Dated  this  oth  day  of  December.  1904. 

CHARLES  H.    FRY, 

Clerk  ef  the  Council. 
District  Council  Offices,  Erith,  Kent. 

CRICKLADE    AND    WOOTTON    B-ASSETT    RURAL    DISTRICT 

COUNCIL. 

TO  CONTRACTORS. 

CRICKLADE  WATER  SUPPLY.— Contract  No.  i. 

The  above  Council  invite 

TENDERS  FOR  THE  CONSTRUCTION 
and  MAINTENANCE  of  WORKS  for  supplying  the  Town  of 
Cricklade  with  water. 

This  contract  comprises  the  CONSTRUCTION  of  a  CONCRETE 
COLLECTING  TRENCH.  BRICK  ENGINE  HOUSE  and  STORE. 
CONCRETE  FILTERS  and  TANKS,  and  COVERED  SERVICE 
RESERVOIR  of  about  50.000  gallons  capacity. 

PROVIDING,  LAYING  and  JOINTING  about  4.000  yards  of  4  in. 
and  about  2,300  yardsof  3  in.  CAST  IRON  MAINS  ;,nd  tiRANCHES. 
-with  Valves,  Hydrants  and  Fittings,  and  other  work  in  connection 
therewith. 

Persons  desiring  to  submit  Tenders  may  see  the  plans,  sections,  and 
specification,  and  obtain  a  copy  of  the  schedule  of  quantities  and  form 
of  Tender  and  otlier  particulars,  upon  application  to  the  Engineer 
Mr.  K.  Redman.  34.  Wood  Street.  Swindon,  Wilts.,  and  upon  payment 
of  the  sum  of  Five  Guineas,  on  and  after  the  15th  instant,  between  the 
hours  of  Ten  a.m.  and  Five  p.m.  (Saturdays,  Sundays,  and  26th  instant 
excepted). 

The  deposit  will,  after  the  Council  have  come  to  a  decision  upon  the 
Tenders  received,  be  returned  to  contractors  who  have  sent  in  a  bona 
fide  Tender,  with  ihe  schedule  of  quantities  properly  priced  and  signe  1 

The  contractor  whose  Tender  is  accepted  will  have  to  enter  into  a 
formal  agrtement,  under  seal,  with  approved  sureties  for  ^£500,  for  the 
due  performince  of  the  contract. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender, 
nor  to  pay  any  expenses  incurred  by  parties  tendering. 

Sealed  Tendeis.  endorsed  "Cricklade  Water  Supply,"  must  be 
delivered  at  my  Office  not  later  than  Noon  on  Tuesday,  January  3rd, 
1905. 

By  order, 

(Signed)    H.BHVI]?, 

Wrotton  Bassett.  December  7lh,  1904.  Cleik  to  the  Council. 

JOHANNESBURG    MUNICIPAL    TRAMWAYS. 

The  Council  is  prepared  to  receive 

TENDERS  FOR  :— 
VIGN'OLES  RAILS. 
FISHPLATES. 

ANGLE  STEEL  GUARD  RAILS.  BOLTS,  NUTS,  COACH 
SCREWS  and  DOG  SPIKES. 
General  conditions,  specifications,  and  forms  of  Tender  are  now- 
being  issued  at  the  Offices  of  the  Town  Clerk  of  Johannesburg.  They 
may  be  seen  on  and  after  F^riday,  Decemb  r  30th,  at  the  Offices  of  the 
Council's  Consulting  Engineers,  Messrs.  Mordev  and  Dawearx. 
82.  Victoria  Street,  Westminster.  S.W..  and  may  be  obtained  from 
them  on  payment  of  Five  Guineas,  which  will  be  returned  on  receipt 
of  a  bond  fide  T&nd^x. 

Tenders  are  to  be  addressed  to  Messrs.  Mordey  and  Daweakn. 
82,  Victoria  Street,  Westminster,  S.W.,  and  must  reach  them  not  later 
than  Noon  on  Thursday,  Januarv  26th.  1905. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender, 
and  is  not  responsible  for  the  cost  of  Tendering. 

R.  FEETHAM,  Town  Clerk. 


A/f  ANSFIELD     WOODHOUSE     SEWER- 

The  Mansfield  Woodhouse  Urban  District  Council  are  prepared  to 
receive  TENDERS  from  competent  contractors  wilHng  to  enter  into 
a  contract  for  the  CONSTRUCTION  of  SEWERAGE  and  SEWAGE 
DISPOSAL  WORKS  for  their  district,  comprising  a  i2in.,  15  in.,  and 
iS  in.  Main  Intercepting  and  Outfall  Sewer,  Two  Brickwork  Storage 
Tanks.  Pumping  Station  Buildings  and  Machinery,  Pumping  Main, 
and  Laying  Out  about  45  acres  of  land  for  the  disposal  of  the  Sewage, 
together  with  all  Manholes,  Valves,  and  other  appurtenant  works. 

The  drawing*  and  specification  may  be  seen  ;.!  the  Loughborough 
office  of  the  Engineers.  Messrs.  George  a\d  F.  W.  Hodson,  and 
schedule  of  quantities  and  Tender  form  may  be  obtained  from  them 
on  deposit  ot  a  cheque  for  £$  5s..  which  will  be  refunded  to  every  per- 
son making  a  bona  fide  Tender,  on  the  return  of  the  documents 
entrusted  to  him. 

In  the  event  of  a  Tender  being  withdrawn,  the  deposit  will  be  for- 
feited. 

Sealed  Tenders,  endorsed  "  Tender  for  Sewerage  Works,"  are  to  be 
sent  to  the  undersigned  so  as  to  arrive  not  later  than  Monday,  January 
2nd,  1905. 

The  Council  do  not  bind  themselves  to  accent  the  lowest  or  any 
Tender, 

Dated  this  7th  day  of  December,  1904. 

J.  E.  ALCOCK, 

Mansfield,  Notts.  Clerk  to  the  Urban  Council. 


APPOINTMENTS    OPEN. 


MARTELL   SCHOLARSHIP   IN    NAVAL 
ARCHITECTURE. 

A  SCHOLARSHIP  of  the  annual  value  of  ^r^o,  and  subject  to  certain 
conditions,  tenable  forthree  years,  will  be  OFFERED  for  COMPETI- 
TION by  the  Institnlion  of  Naval  Architects. 

Candidates  must  n  t  be  less  than  18  or  more  than  21  years  of  age  on 
March  1st,  i(>05,  and  must  at  that  date  have  been  continuously  em- 
ployed for  two  years  upon  naval  architecture  or  marine  engineering. 

Further  particulars  may  be  obtained  from  the  Secretary  of  the 
Institution  of  Naval  Architects,  5,  Adelphi  Terrace,  London,  W.C 
(envelopes  to  be  marked  "  Martell  Scholarship"). 

Applications  must  be  sent  in  by  February  ist,  IC)05. 

BURNHAM  URBAN  DISTRICT  COUNCIL 
(SOMERSET). 
APPOINTMENT   OF    DISTRICT   SURVEYOR,   INSPECTOR  OF 
NUISANCES.  AND  WATERWORKS  MANAGER. 

The  above  Council  will,  at  a  meeting  to  be  held  on  Monday,  the  i6th 
day  of  lanuarv,  190^,  be  prepared  to  consider  APPLICATIONS  from 
PERSONS  DESIROUS  of  FILLING  the  above  OFFICES. 

The  salaries  will  be  as  follows,  viz. :  District  Surveyor,  £50  per 
annum ;  Waterworks  Manager,  £io  per  annum ;  Inspector  of 
Nuisances.  ±60  per  annum. 

The  person  appointed  to  hold  the  three  offices. 

The  appointment  of  Inspector  of  Nuisances  will  be  subject  to  confir- 
mation by  the  Local  Government  Board. 

The  duties  of  tlie  offices  will  be  those  prescribed  by  the  Public 
Health  Acts,  the  regulations  of  the  Local  Government  Board,  and  the 
By-laws  now  or  hereafter  to  be  in  force  and  adopted  by  the  Urban 
Council,  and  will  commence  at  Lady  Day  next. 

The  person  appointed  will  be  required  to  reside  in  the  district,  and 
to  give  the  whole  of  his  time  to  his  duties. 

Sealed  applications  in  candidate's  own  handwriting,  stating  age  and 
present  and  previous  occupations,  with  recent  testimonials  as  to 
character  and  competency,  not  more  than  three  in  number,  must  be 
r.ent  tome  on  or  before  Saturday,  the  ijth  day  Januaiy  next. 

The  Council  do  not  bind  themselves  to  appoint  any  applicant. 

Candidates  who  may  be  selected  to  attend  the  Council  on  the  day  of 
appointment  will  receive  due  notice. 

Cnnvassmg  will  disqualify  a  candidate. 
By  order. 

D.  S.  WATSON, 

Clerk  to  the  Council. 

THE  VICTORIA  UNIVERSITY  OF 
MANCHESTER. 

The  Council  desires  to  proceed  to  the  APPOINTMENT  of  a 
PROFESSOR  of  ENGINEERING. 

The  Professor  will  be  responsible  for  the  organisation  of  the 
Engineering  Department,  and  will  have  the  direction  of  the  En- 
gineering Laboratory. 

He  may  take  a  consulting  practice  under  specified  conditioos. 

His  stipend  will  be  composed  of  a  fixed  s^iLtry  and  a  share  of  the 
fees,  and  the  Council  guarantee  that  the  total  income  will  not  be  less 
than  j;i.ooo  per  annum  during  the  first  three  years. 

A  detailed  statement  of  the  conditions  of  appointment  may  be 
obtained  from  the  Registrar. 

Applications,  with  references  and  such  testimonials  (not  exceeding 
three  in  number)  as  the  candidate  may  desire,  should  be  sent  on  or 
before  February  15th  to  the  Registrar. 
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Artetian  Well  Machinery, 

John  Z.  Thorn.  Patricroft.  Manchester. 

Belting. 

Hinni-y  &  Son.  Calhcrint:  Street.  City  Road,  London.  EX. 
Fleming.  Birkby  &  Goodall.  Ltd..  West  Grove,  Halifax. 
Gilmour.  \V.  &  O.,  St.  John's  Hill,  Edinburgh. 
RotBendale  Belling  Co.,  Ltd..  10,  West  Mosley  Street.  Manchester 

Boilers. 

Clayton.  Soo  &  Co.,  Ltd..  Leeds  City  Boiler  Works,  Leeds. 
Oraiitham  Crank  &  Iron  Co.,  Ltd.,  Grantham. 
John  Thompson,  Wolverhampton. 

Bollcci  (Water  tube). 

Babcock  &  Wilcox,  Ltd..  Oriel  House,  F.Trringdon  Street.  London. 

Cschran  &  Co.  (Annan).  Ltd..  Annan.  Scotland. 
Hartley  &  Sugden,  Ltd  .  Halifix. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  Pcriam.  Ltd..  Floodgate  Street  Works.  Birmingham 
T.  D.  Robinson  &  Co..  Ltd  .  Derby- 

Books. 

Crosbv  Lockwood  4  Son.  S«ationers'  Hall  Court,  London,  E.C. 
Griinii,  Charles,  &  Co.,  E.\cter  Street,  Strand.  W.C. 
New  Zealand  Mines  Record.  Wellington,  New  Zealand. 
Sp  n,  E.  it  F.  N..  125  Strand,  W.C. 

Cables. 

3t.  Helens  Cable  Co..  Ltd..  Warrington,  Lancashire. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works.  Leeds. 

Catalogues,  Printing,  &c. 

All.inlic  Press.  Ltd.,  Weymouth  Street.  Manchester. 

Southwood.  Smith  S:  Co..  Ltd.,  Plough  Court,  Fetter  Lane,  London. 

EC. 
Sp  ollisMOodc  Advertising  Agency,  8.  New  Street  Square,  EC. 

Chucks. 

Fairbanks  Co..  7»-8o,  City  Road,  London ,  EC. 

Cisterns,  Tanks,  &c. 

F   A.  Keep    Juxon  &  Co.,  B:rn  Street,  Birmingham. 

Clutches  (Friction). 

David  Hridge  &  Co..  Caslleton  Ironworks,  Rochdale,  I^ncashiie. 
H    J.  H    King  &  Co..  Nailsworl4i.  Glouocstersklre. 

Colliery  Plants. 

IT..I...:.  .  .MorL.n  K;  Co.,  Ltd..  Leeds. 

Condensing  Plant. 

Concentric  Condenser,  Ltd..  23,  Xorthuraberland  Avenue.  London. 

wc. 

Mlrrlocs- Watson  i1  Co..  Ltd..  Glasgow. 
Condensed  Water  Purifiers. 

l.a-  en  ,v  Hort.  ;;,  Mucin  Vietoria  Slrecl,  London,  E.C. 

Consulting  Engineers. 

(■ibl)».  John,  \  S.)n.  S<j.  Juke  Street.  Liverpool. 

G.  H.  Hughes.  A.M. LM.E...t7.  Queen  Victoria  Street, tendon,  EC. 

Continental  Railway  Arrangements. 

South  E.i»lein  it  Challuiii  H.ilhv..v  to. 

Conveying  and  Elevating  Machinery. 

Adolf  Ulclchcrt  *  Co..  Lclprig  Oohlls.  Germany. 
Brown  Hoisting  .Machinery  Co..  39,  Victoria  Street,  London.  S.W. 
Fraser  &  Chalmers.  Ltd.,  3.  London  WaM  Buildings,  London,  E.C. 
Cir.iham.  Morton  &  Co..  Ltd.   Leeds. 

Teniperley  Transporter  Co.,  72.  Blshopsgatc  Slreet  Within.  Lrondon. 
E.C. 

Coverings  (Boiler), 

^[.l^;^csia  Coverings.  l.u{..  W.iOiinglon  Station,  Co.  Durham. 

Cranes,  Travellers,  Winches,  etc. 
loMph  Booth  &  Ur.n.  Ltd,  Kodley,  Leeds. 
Thomas  BroadbenI  &  Sons,  Lld..Huddere&eld, 
Nlles  llcment  Pond  Co .  23.25,  Victoria  Street.  London,  S.W 


Cranks. 

aarke  3  Crank  &  Forge  Co..  Ltd.,  Lincoln.  England. 

Cutters  (Millingl. 
E.  G  Wngley  &  Co..  Ltd..  Foundry  Lane  Works,  Soho,  Birmingham 

Destructors. 

H«rsfall  Ucstructor  Ci>..  Ltd.,  Armley,  Leeds 

Dredges  and  Excavators. 

Dti.inge  &  Lie.  M^e,,  Hoboken,  near  Antwcip, 
Rosr.  Downs  &  Thompson.  Ltd.,  Old  Foundrj-.  Hull 

Economise  rs. 

E  Green  S  Son.  Ltd.,  Manchester. 

Ejectors  I  Pneumatic). 

Hughes  &  l.anc.ister,47,  Victoria  Street.  London,  S.W. 

Electrical  Apparatus. 
Allgemeine  Elektricitats  Gesellschaft,  Berlin.  Gcnnany. 
Broadbent.  T.  W.,  Victoiia  Electrical  Works.  Huddcrsfield. 
Bruce  Peebles  Hi  Co.,  Ltd.,  Edinburgh. 
Brush  Electrical  Engineering  Co.,  Ltd.,  Victoria  Works   Belvedere 

Road,  London,  S.E. 
Crompton  &  Co.,  Ltd..  Arc  Works,  Chelmsford. 
Crypto    Electrical   Co.,    3.   Tyers    Gateway.    Bermondsey    Street, 

London,  S.E. 
Gent  &  Co..  Ltd.,  Faraday  Works,  Leicester, 
t^reenwood  &  Batley,  Ltd..  Albion  Works.  Leeds. 
India  Rubber.  Gutta  Percha,  and  Telegraph  Works  Co.,  Ltd., The 

Silvertown.  London.  E. 
Malher  *  Piatt,  Ltd.,  Salford  Iron  Works,  .Manchester. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
.Mix  and  Gcnest,  Berlin,  W..  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Street.  London.  E.C. 
Newton  Brothers,  Full  Street.  Derby. 
Phccnix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks. 
Premier  Electrolyte  Co.,  26,  Spital  Square.  London,  E. 
Simplex  Steel  Conduit  Co.,  Ltd.,  20,  Bucklersbury.  London,' E.C. 
Sturtevant    Engineermg    Co.,    Ltd.,    147.    Queen    Victoria    Street 

London.  E.C. 
Turner,  Athcrton  &  Co..  Ltd.,  Denton.  Manchester. 
B.  Weaver  it  Co  ,  2z,  Rosoman  Street.  Clerkenwell,  London,  E.C. 

Engines  (Electric  Lighting). 

J   &  H.  Mcl.-iren,  Midland  Engine  Works  Leeds. 

Engines  (Locomotive). 

Baldwin  Locomotive  W'orks,  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co.,  Ltd.,  I.ceds.  England. 
Hudswell  Clarke  &  Co..  Ltd  ,  Leeds.  England. 

Engines  (Stationary). 
Allis-Chalmers  Co.,  533.  Salisbury  Houte.  Finsbury  Circus,  London 

E.C. 
Fraser  &  Chalmers.  Ltd.,  3.  London  Wall  Buildings.  London,  E.C. 
.Momentum    Engine,    19.  19a,  Imperial   Buildings,    Ludgate  Circus. 

London.  E  C. 
SiKsl.  L.,&Co..  Ltd.,  114-116,  Victoria  Street.  London,  S.W. 

Engines  (Traction). 

Iiio.  Fowler  &  Co.  (Ueds).  Lid,.  Steam  Plough  Works,  Leeds. 
(iarrctl  \  Sons,  Ltd..  Richaid,  Leislon.  R.S.O.,  Suffolk. 

Engravers. 

)iio   Swain  &  Son.  Ltd..  58,  Farringdon  Street.  London.  E.C. 

Exhaust  Steam  Oil  Separators. 

Lessen  ,'v  Hjort.  52.  Queen  Victoria  Strecl.  London,  E.C, 

Fans,  Blowers. 

Lapel  Fan  Co.,  n.  Moseley  Street.  Xewcastlc-on-Tvne. 

Davidson    &    Co.,    Ltd.,    "Sirocco"'    Engineering    Works,   Belfast. 

Ireland, 
(iibbi.  John  *  Son.  So.  Juke  Street.  Liverpool. 
James  Keith  &  Blackman  Co.,  Ltd.,  17,  Farringdon  Avenue,  London. 

E.C. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 
J.  H.  Sankey  &  Son,  Ltd.,  Essex  Wharf,  CanningToun,  London,  E 


E.  J.  &  j.  Pearson,  Ltd,,  Stourbridge. 
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The    "SHAW"    P^itent  Steam 
:^  Valves  .  . 


With  Renewable  Seats.  Interchangeable 
Concentric  Valve,  Compound  Packing 
to  Spindle,  Special  Metal,  and  High- 
Class  Worhmanship. 


The  -SHAW"    Patent    Parallel  Slide   Valve 
Acme  of  Simplicity  and   Durability. 


Try    ThenQ  !      sent  on  Approval. 


Write  toy  particulars  of  these  and  otii 
Specialities  far  High  Ficssinc  Stciin 


JOSEPH  SHAW,  AiJrt^w^o^Ks,  HUDDERSFIELD. 

PHOTO-PRINTS 
IN  TWO  MINUTES 

By   Electric   Light  in 
your   o^vn  office.       ^ 

640      MACHINES      IN      USE. 


B.  J.  HALL  6  CO., 

Drawing  Office  Stationers, 
39,  Victoria  Street,  LONDON,  S.W. 
And  at  32,  Paradise  Street.  Birmingham. 


THE    YOST  TVPEWRlTERICo.,    Ltd. 
SO,  Holborn  Viaduct,  London,   B.C. 


FOR  THE  WEST  BOOKS  BEARING  ON  THE  INDUSTRIES  DEALT  WITH  IN  "PAGE'S 
WEEKLY,"  viz.,  ENGINEERING,  ELECTRICAL,  IRON  AND  STEEL,  MINING  AND 
SHIPBUILDING,  ASK  FOR  CATALOGUE,  CHARLES  GRIFFIN  &^C0.,  LTD.,  12,  EXETER 
STREET,  STRAND,  LONDON.  AND  SEE  SPECIAL  ADVERTISEMENT  ALTERNATE  WEEKS 


SIMPLEST    &    .    . 
MOST    DURABLE 


METALLIC  PACKING 


sa,ll    d£»,sses    of    E^ns 


]VIa,z«.y    'Xlmovi8£t,ndE 


THE  UNITED  KINGDOM  SELF-ADJUSTING   ANTI-FRICTION      14,  Cook  St. 
METALLIC    PACKING    SYNDICATE,    LTD.  Liverpool. 


Gve.  DETOMBAY,  Mce.  DELANGE  &  Cie. 

Engineering  Works,  HOBOKEN.  near  ANTWERP, 

Specialities  :  AFPLIAN'CES  FOR  PIULIC  WORKS  :— 
Dredgers.  —  Elevators.  —  Excavators.  —  Tugs.  —  Centrifugal 
Pumps. — Sand  Pumps. — Ballast  Barges. — Lighters,— Yachts. — 
Hand,  Steam  and  Hydraulic  Cranes. — Drawbridges. — Pontoons. 
— Derricks. — Hand  and  Steam  Winches. — Steam  Engines. — 
Traction  Engines. — Plant  for  Blast  Furnaces. — Steel  Works, 
Ro  ling  Mills. — Gasholders. — Steam  Hammers. — Shearing  and 
Flale-edge  Planing  Machinery,  &c. 


PAGE'S     WEEKLY. 
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Buyers'    Directory — {Continued). 

Firewood  Machinery. 

M   (ilover  &  Co..  l';itcnlees  and  Saw  Mill  Engineers.  Leeds. 

Fountain  Pens. 

Mjbie,  Tudd  4  liard.  yj,  Cheapside,  London,  E.C. 

Forging  (Drop)  Plants. 

Kielfs  Patent  Lifter  Co..  Lid  ,  Coventry. 

Forgings  (Drop). 

J    H  .  Williams  &  Co.,  Brooklyn.  New  York.  U.S.A 

Furnaces. 

Ueichton's  Patent  Flue  &  Tube  Company,  VuUan   Woiks.  Pel  p 

Road,  Leeds. 
Leeds  ForRc  Co.,  Ltd..  Leeds. 
W.  V.  Mason.  Ltd.,  Engineers,  Manchester. 

Gas  Producers. 

Gratiam.  Morion  &  Co.,  Ltd.,  Leeds. 

W.  E.  Mason.  Ltd..  Engineers,  Manchester. 

Power-Gas  Corporation.  Ltd..  39.  Victoria  Street,  London,  S.W. 

Gauges. 

Klin.i;er,  Richard  S;  Co.,  f/i,   Fenchurch  Street,  London.  EC. 

Gears. 

Ha.nillon  X  Co..  J.  B..  U^.  Cannon  Street.  E.C. 

Gold  Dredging  Plant. 

Krascf  &  Chalmcis.  Ltd..  3.  London  Wall  Puildings,  London.  E.C. 

Gauge  Glasses. 

J.  11  Treasure  &  Co  .  Vauxhall  Road.  Liverpool. 

Hammers  (Steam). 

Davis  «  Piimrose.  I.eith  Ironvorks.  Edinburgh 
Niles-Iiement  Pond  Co.,  23-25,  Victoria  Street,  Luadon,  S.W. 

Hoisting  Machinery. 

St-f  Conveying  ^L^chinerv. 

Horizontal  Boring  Machines. 

William  A<quilh,  Ltd  .  Highroad  Well  Works,  Halifax. 

Grceiiwo.Kl  ,\;  liatlcy,  Alhion  W.jrks,  Leeds. 

Niks  litnicnt  Pond  Co  ,  23-2.^.  Victoria  Strctl.  London.  S  W' 

Iremaking  ana  Refrigerating  Machinery. 

H.  J.  Wtbl  &  Co..  1J411S,  Soulhwaik  Uridgc  Road,  London,  S.E 

Indicators. 

D.ilibie  Mcliines  Ltd..  41  &  42.  Clyde  Pl.nce.  Glasgow. 
Haniiaii  &  liuthanan,  :s.  Rolcil^on  Street,  Glafgow. 

Iron  and  Steel. 

Askhani  I'.ros.  &  Wilsim.  Ltd  ,  Sheffield. 

Consctt  Iron  Co..  Ltd..  Cnnsell,  Durham,  and  Newcaslle-on-Tyne 

Fairlcy  &  Sons.  James,  Old  Mint,  Sh.-idwell  Street,  liirminghaiii. 

Farnley  Iron  Co.,  Ltd..  Leeds  England. 

Fried   Krupp.  Grusonwerk,  Magdcburg-Buckau,  Germany, 

Hadlield's  Steel  Foundry  Co.,  Ltd.,  Sheffield, 

j.  Frederick  Melling.  14.  Park  Row,  Leeds.  England. 

Parker  Foundry  Co.,  Derby. 

Piirdcn.  J.ihn  \  Sons,  Latnbhill  Forge,  by  Mary  hill,  Glasgow. 

Walter  Scott.  Ltd  .  Leeds  Steel  Works,  Leeds,  England. 

Gilbert  Thompson  &  Co  .  11'..  Victoria  Street.  London,  S.W. 

W<.odh(iu5e  .t  Rijcson.  Sheffield. 

Ironwork  (Constructional!. 

F.  A    Kc.p,  luxon  .S.  Co.  Ham  Street.  llirminRh.im. 

Ironwork  (Galvanisedi. 

FA.  Keep.  Jin.   n  .\.  C.>..  I'jrn  Street,  Uirminghjm. 

Jointing  Materials. 

llKhard  Khngcr  *  Co.,  (f),  Fenchurch  SUeel,  London,  EC. 

Lathes, 
l.tckenby,  Benton,  &  '  o.,  Perseverance  Ironworks.  Halifax. 
Nnrihcrn  Engineering  Co.  (t<>oo)  Ltd.,  King  Cross,  near  Hallfav. 

Laundry  Machinery. 

W.    SuMimcrscalcs    A    Sons,    Ltd.,    Englnecia.    Phetnix    l-iunt 
Kcighley.  England. 

LifU. 

Waygood  «  Co.  Ltd.,  Falmouth  Road,  l.ondon.S  E. 


Lubricants. 

lilumann  &  Stern.  Ltd.,  Plough  Bridge,  Deptford,  London,  S.E. 
Reliance  Lubricating  Oil  Co..  The,  19  4  ao.  Water  Lane,  Great  Tower 

SIrecl.  London.  E.C. 
Matthew  Wells  &  Co  .  Hardman  Street  Oil  Worlis.  Manchester. 

Machine  Tools. 

George  Addy  &  Co.,  Waverley  Works,  Sheffield, 
liateman  s  Machine  Tool  Co. 

Hy.  Berry  &  Co.,  Ltd.,  Leeds.  

Bertrams.  Ltd.,  St.  Kalherine's  Works.  Sciennes.  tdinburgh. 
Breuer.  Schuiiachcr    &    Co.,  Ltd.    Kalk,  near    CoIogne-on-Rhine 

(Germany). 
Britannia  Engineering  Co.,  Ltd.,  Colchester,  England. 
C.  W\  Burton  GrilBlhs  and  Co.,  I,  2.  &  3,  Ludgate  Square,  Ludgate 

Hill,  London.  E.C. 
Chas.  Churchill  &  Co.,  Ltd  ,9-15.  Leonard  Street,  London,  EC. 
Cunlifle  &  Croom.  Ltd..  Brougbton  Ironworks.  Manchester. 
GreenwooJ  &  B.itlev,  Ltd.,  Leeds. 

tones  &  Lamson  Machine  Co..  97,  Queen  Victoria  Street,  London,  E.C . 
ohn  Lang  &  Sons,  Johnstone,  near  Glasgow 
.uke  &  Spencer,  Ltd.,  Broadheath,  Manchester. 
Jos  C.  Nicholson  Tool  Co.,  City  Rd.lool  Wks  ,  Ncwcastleon-Tyne. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S,W. 
Noble  &  Lund   Ltd..  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900.  Ltd.,  King  Cross,  near  Halifax. 
J   Parkinson  &  Son.  Canal  Ironworks  Shipley,  Yorkshire 
Pratt  &  Whitnev  Co.,  23-15,  Victoria  Stieet.  London, S,W. 
C.  Redman  S  Sons.  Halil.-ix. 
Rice  &  Co.  (Leeds),  Ltd..  Leeds,  England. 
Wni.  Ryder,  Ltd.,  Bolton.  Ijncs. 
G.  F.  Smith,  Ltd..  South  Parade.  Halifax. 
John  Slirk  St  Rons.  Halifax.  . 

Taylor  and    Challen,   Ltd..   Derwent    Foundry,   Constitution    Hill, 

Birmingham 
H.  W.  Ward&  Co.  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works.  Sheffield. 

West  Hydraulic  Engineering  Co.,  23,  College  Hill.  London.  E.C. 
Whitmans  B.irnes  Manufacturing  Co.,  149.  Queen  \  ictona  Street, 

London,  E.C. 
Charles  Winn  &  Co..  St.  Thom.is  Works.  Birmingham. 
Vo.kshiie  Machine  Tool  and  Engineering  Works.  Liversedge,  Yorks. 

Metals. 

Delta  Metal  Co..  Ltd.,  1 10,  Cannon  Street,  London.  EC. 

MagnoUa  Anti-Friction  Metal  Co.,  Ltd..  of  Great  Britain,  49.  Queen 

Victoria  Street.  London.  V.X. 
Phosphor  Bronze  Co.,  Ltd..  Southwark.  London.  S.E. 

Metals  (Perforated). 

W.  Barns  &  Son.  Chalton  Street,  Euslon  Uoa.l   London,  N.W 

Mining  Machinery. 

Fraser  *  Chalnur?,  Ltd.,  3,  London  Wall  Buildings,  London.  E.C. 
Humboll  Engineering  Co.,  Kalk.  near  Cologne.  Germany. 

Office  Appliances. 

Halden  &  Co  .  J.,  .s.  Albert  Snuaic.  Malulicsler. 

Hall  &  Co..  B.  J  .  39,  Victoria  Street.  London.  S.W. 

Lyie  Co  .  Ltd..  Harrison  Street.  Grays  Inn  Road,  London.  W.C. 

Partridge  &  Cooper.  Ltd  .  191-192  Heet  Street.  London.  EC. 

Rockwcll-Wabash  Co.  Ltd..  69.  Milton  Slieet.  London,  EC. 

Shannon,  Ltd..  Ropemaker  Street,  London.  p.C. 

Slolzenbcrg  (Patent)  File  Co,  50,    Bishopsgalc    Street    Without. 

London,  E.C. 
Titan  Binder  Co..  31.  Queen  Viclorla  Street,  London,  E.C. 
Tr.iding   and   Manufacturing  Co..    Ltd.,   Temple  Bar   House,  Fleel 

Street.  London,  E.C. 

Oils,  &c. 

Wells.  M.,  &  Co.,  Ha 


<lman  Street  Oil  Woiks,  Manehestt 


Packing. 

Beldam  Packing  &  Rubber  Ci^.,  93•9^.  Gratechurib  Street.  London, 

E.C. 
Friclionless   Kngine   Packing    Co  ,    Ltd..    Heniiham   Vale    Works, 

Harpurhtv.  Mancbestii 
Lancaster  It' Tonge.  Ltd..  Pendlelim,  Manchc-tci. 
Kcdicrn  .V  Co.,  S .  Swan  Lane,  .\"ew  UrownSirrct,  Manchester. 

Suaker  City  Rubber  Co.,  Coronation  House,  Lloyd  s  Avenue,  E,C. 
niled    Kingdom    Self-Ad|usting    Anti-Friclion     Metallic    Packing 
Syndicate,  14.  Cook  Street,  Liverpool. 
United  States  Metallic  Packing  Co  ,  Ltd.,  Bradford, 
J   Bennett  vnn  der  Hevde,6,  Brown  Street,  Manchester. 

Paint  (Metallic). 

.Metallic  Paint  Co  ,  Ltd.,  Cardiff. 

Paper. 

I.epard  &  Smiths,  Ltd..  29,  King  Stieet.  Covtnt  Garden.  1  oi.doii.  W.C. 

Patent  Agents. 

Pai;e&  Rowlingson.  2«.  New  Bridge  Street.  London.  EC. 
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Aerial   Ropeways 
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WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


WIRE  ROPES 


STEEL  WIRE  ROPES 

AND  APPLIANCES. 
FLEXIBLE  STEEL  WIRE   ROPES 

FOR 

Cranes,  Lifts,  Hoists,  Etc. 

ABSOLUTELY    RELIABLE. 

ONLY    ONE    UNIFORM    QUALITY. 

Blocks,  Pulleys, 
Crab  Winches,  Tackle,  Etc. 

MINING  &  HAULING 
PLANT. 


Illlustrated  Pamphlets 
may    be    obtained 
on  Application. 


ROPEWAY      AT      PORT      ELIZABETH. 

Rope'ways  Constructed  to  Convey  from  50  to  2,000  tons  per  day  to  Transport 
all  Descriptions  of  Materials. 

Regd.   Offices  :  BULLIVaNT       &       CO.,        Ltd.,  WorKs: 

72,  MARK  LANE.  Telephone  No.  2110  Avenue    LONDON,    ENGLAND.     MILLWALL,  E. 
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Buyers'    Directory — [Continticd).     stampings. 


Photo  Copying  Frames. 

J    Hildcn  &  Co.,  8,  Albert  Square,  Manchester. 
1;.  J.  Hall  it  Co..  39,  Victoria  Street,  London,  S.W. 

Photographers. 

Uncktr  &  Sullivan.  67  and  Co.  Chancery  London,  W.C. 
KllK.tt  S  Fry.  55,  Baker  Street,  London,  W. 

Photographic  Apparatus. 

Marion  &  Co.,  Ltd  ,  J2,  23.  Soho  Square,  London.  W. 

Pinch  Bars. 
Samson  &  Co..  Garforth.  near  Leeds. 
Stone  &  Co.,  J.  B.,  135.  Finsbury  Pavement,  London,  E.C. 

Pistons. 

Lancaster  &  Tonce,  Ltd.,  Pendleton,  Manchester. 

Porcelain. 

Gustav  Kichter,  Charlotlenburg,  near  Berlin,  Germany. 

Presses  (Hydraulic). 
i.iecnwoud  &  Batlty,  Albion  Works.  Leeds. 
Niloslicment-Pond  Co  ,  23-25,  Victoria  Street,  London,  S.W. 

Publishers. 
Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court.  London.  E.C. 
Charles  Griffin  &  Co..  Ltd.,  Exeter  Street,  Strand,  London.  W.C. 
Spon,  E.  and  K.  N..  125.  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

PuHeys. 

H,  J.  H.  Hint  &  Co.,  Nailsworth.  Glos. 

Pumps  and  Pumping  Machinery. 
Blake  it  Knowks  Steam  Pump  Works,  Ltd.,  153,  Queen  Victoria 

Street,  London,  E.C. 
Drum  Ent^necring  Co..  27.  Charles  Street,  Bradford. 
Enkc,  Carl,  Schkeuditz-Lcipzig,  Germany, 
l-'airbanks,  Morse  &  Co..  126,  Southwark  Street,  London,  S.E. 
Eraser  Ik.  Chalmers,  Ltd.,  -K,  London  Wall  Buildings,  London,  E.C. 
J.  P.  Hall  it  Sfms,  Ltd..  Peterborough. 
Hathorn.  Davey  &  Co..  Ltd..  Leeds,  England. 
Positive  Rotary  Pumps,  Ltd..  23,  Northumberland  Avenue,  London, 

W.C. 
Tangyes,  Ltd.,  Cornwall  Works.  Birmingham. 

Radial  Drilling  Machines. 

William  Asquith.  Ltd.,  Highroad  Weil  Works,  Halira.r. 
(.rcenwoi^  &  Batlcy,  Albion  Works,  Leeds. 
NlIcs-BcmentPond  Co..  33-25.  Victoria  Street.  London,  S  W. 
Northern  Engineering  Co.  (1900I,  Ltd.,  King  Cross,  near  Halifa.x. 

Rails. 

Wm.  Firth.  Ltd  ,  Leeds. 


Railway  Wagons. 


Riveted  Work. 

p  A  Keep.  Juxon  4  Co.,  Forward  Works,  Barn  Street,  Birmingham 

Roof  Glazing. 

Mellowet  &  Co.,  Sheffield. 

RooJs. 

D.  Anderson  «  Son,  Ltd.,  I  jgan  Kelt  Workf   BelfuL 
Alex.  Findlay  it  Co..  l.td.,  Motherwell.  N.B. 
Graham.  Morion  &Co..  Ltd.,  Leedn. 
Head,  WrighlKjn  it  Co.,  Ltd,.  Thiirn.iby-on-Teel. 

Ropeways  (Aerial). 

lUillH.inl  &  Co  ,  Ltd.,  72    MatK  I c,  I..  iKlon.  EC. 

Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co..  Ltd.  Caiiilnidse. 


Thos.  Smith  s  Stamping  Works.  Ltd..  Coventry. 
Thomas  Smith  &  Sons  ot  Saltley,  Ltd..  Birmingham. 

Stamps  (Rubber). 

Rubber  Stamp  Co.,  I  &  2,  Holborn  Buildings,  Broad  Street  Corner 
liirniingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  6S.  West  Street,  Sheffield. 

Steam  Traps. 

British  Steam  Specialties,  Ltd..  Fleet  Street,  Leicester. 
Lancaster  it  Tonge,  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 

Thornycrof t  &  Co..  Ltd.,  I.  L,  Chiswick,  London,  W. 

Yorkshire  Patent  Steam  Wagon  Co..  Pepper  Road,  Hunslet,  Leeds. 

Steel  Tools. 

SamI  Buckley.  St.  Paul's  Squ.Tre,  Birmingham. 

Pratt  it  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Stokers. 

Ed.  Beunis  &  Co.,  Ltd.,  Bolton.  Lanes. 

Meldrum  Brothers.  Ltd.,  Atlantic  Works.  Manchester. 

Stone  Breakers- 

S.  Pigg  it  Son,  Alexander  Street.  Leicester. 

Superheaters. 

A.  Bolton  it  Co.,  40,  Deansgate,  Manchester. 

Time  Recorders. 

-Howard    Bros,.   10,    St.    George's    Crescent,    Liverpool,    and   locf, 

^iueen  Victoria  Street,  London,  E.C. 
International    Time    Recording    Co.,    171,   Queen    Victoria   Street, 

London,  E.C. 

Tubes. 

Premier  Boiler  Tubes,  Ltd.,  28,  Victoria  Street,  London,  S.W. 
Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

G.  Gllkes&Co..  Ltd..  Kendal. 

(ireenwood  it  Batley.  Albion  Works.  Leeds. 

S.  Howes.  (J4,  Mark  Lane,  London,  E.C. 

Typewriters. 

Elliott-Fisher  Co.,  85,  Gractchurch  Street,  London,  E.C. 
Empire  Typewriter  Co.. 77,  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London.  EC. 

Valves. 


Scotch  and  Irish  Oxygen  Co.,  Ltd..  Ri.sehill  Works, Glasgow. 
Shaw,  Joseph.  Albert  Works,  Huddersfield. 

Ventilating  Appliances. 

.Matthews  it  Yates.  Ltd.,  Swinton,  .Manchester. 

Wagons— Steam. 

Thornycroft  it  Co..  J.  I..  Ltd.,  Chiswick,  London.  W. 

Water  Softeners. 

Lassen  it  H  jort,  52,  Queen  Victoria  Street,  London,  E.C. 

Weigfiing  Apparatus. 

W.  T.  Avery  &  Co..  Soho  Foundry.  Birmingham,  England. 
Samuel  Uenison  &  Sou.  Hunslet  Moor, near  Leeds. 
Graham,  Morton  &  C".,  Ltd..  Leeds. 

WeUs  Light. 

A  C.  Wells  &  Co,  locA  Midland  Road,  St.  Pancras,  London,  N.W. 
Wind  and  Water  Supply  Machinery. 

Eric  !>.  A.  Smith,  liricllmtton. 

Wire  Working  Machinery. 

F(l    llrand.  35,  Shakcspc^ire  Street.  Manchester. 

"  Woodite." 
"  Woodite  "  Company,  Mitcham,  Surrey. 
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Machine  Tools 


Northern  Engineering 
Co.  (1900),  Ltd. 


KING     CROSS,     near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


ED.  BRAND, 


MECHA  MCA  I.    EXGIXEER 

35,  SHAKESPEARE    STREET 

MANCHESTER. 


Modern  Wire=Worhing    Machinery. 

Such  as  for  Rolling,  Drawing,  Weaving,  Netting.  Forming. 

.Automatic  Straightening  and  Cutting.  Cabling,  Testing,  &c. 

Inquiries  Solicited  .  Teleg.  Address  ;  ■•  Filieres,  Manchester.' 


HARTNESS 

AUTOMATIC  OPENING  DIE 

Tlie  most  s;>tisf.ictory  means  yet  devised 
for    tlie   pioduction  of    screw   tlireads. 

JONES  &  LAMSON  MACHINE  CO., 

JUBILEE    BIILDINOS, 
97,    Queen   Victoria   Street,   LONDON. 


dj  "Ebone§to§  London' 

^    i3.WEAVER&0 

Parenrees  *  ManuFacrarers  oF 

TbcEBONEST05"iNSULATOR 

Reg?N9  232a6. 

rr;;-^     Suit^bk  For  Bushings  Nipp/es.Svuitch    ^j— 

"£5^    Hi,nd/ts&onersmalllnsu/aring  Fittings,    m 

m     22,RoSom2inSn        isJ 
Clcrkeniuell,  LONDON,E.cEn^. 


MACHINES. 


mriu  for  Prices  and  Particulars  ^ 
NEW  "STANDARD  "/^^^"^^ 

,^      y^  PHENIX    DYNAMO 
W^^^^         MFC.  CO.,  Ltd  , 

Thornburv  Ulorks,    BRADFORD 


M.\TERI.\L, 

VVoRKM.\NSnn', 
\ND  Design. 
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mflM^MmmiLT]^       Machine  Tools 


JOHN    STIRK   6   SONS, 

MACHINE   TOOL    MAKERS, 
(Established  1866.)  HALIFAX. 


Locomotive  Frame-plate  Slotting  Machine  i85  tonsi. 


GREENWOOD  &  BATLEY,  L 


d. 

Machine  Tools. 


— *.• 


Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Turbines. 


CUNLIFFE  &  CROOM,  L^° 

BrouEhton   Lane, 

MANCHESTER. 

Uc\il\..\\ 

\st>rk>ho|) 

■  I  o(.->l>. 


dialogue  upon 
jppl/cjiioa. 


R.Tilway    Wheel   Lathe 


"I'n'^P.^.'lc  PATENT  FRICTION   CLUTCH -^  ^"a'^t 


ft"  BRIDGE  S 

♦♦♦ 

WE       MAKE 

CLUTCHES, 

SHAFTIN(i. 
QEARINO  and 

HALILINCi 
INSTALLATIONS 
A    SPECIALTY. 

Sixty  PageWorK-^Free. 

DON'T    MISS    THIS. 


Pjicntces  jod  Sole  Makers  : 

DAVID  BRIDGE  &  GO. 

C.islUton   Iron   Worki. 

ROCHDALE,  LANCS. 

Londoa  Office 

35,  Queen  Victoria  Street, 
E.C. 
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Machine   Tools 


The  "GARVIN " 
UP-TO-DATE  MILLERS. 

Universal  Milling  Machines.       Vertical  Milling  Machines. 
Plain    Milling    Machines.  Lincoln   Milling   Machines. 

Profilers,  6c. 


LARGE 
STOCK. 


Shall  we  send 

you 

particulars? 


^f^p    %ff 


No.  3    UNIVEKSsAL     MILLING     MACHINE. 


18  Instantaneous  Feed  Changes.  Positive  Feeds  in  all  directions. 

Micrometer  Readings  to  all  Feeds.      Improved  Head  and  Tail  Stock,  &c. 


SOLF    AGENTS^ 


C.  W.  BURTON,  BRIFFJTHS  &  CO., 

I,  2,  &  3,  Ludgatc  Square,  London,  E.G.  ; 

And   59,   Finnieston  Street,   Glasgow. 


PAGE'S     WKEKr.Y. 
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r;; 


lll^ll^'^S^lKIUrif    Machine  Tools,  &c. 


OUR  No.  7 

SENSITIVE 
DRILL 

HAS  MANY 
(j()()[)  POINTS. 

ONE    BEING    A 

Satisfactory 
Pedal   Feed. 

J.  PARKINSON 

&   SON, 

SMIF>Li;V. 
lin^'land 

C^bl.%        TEMPLES. 
SHIPLEY. •• 


60ft.pern]in.CUT&135ft.periiiin.RETURN 

Are  the  SPEEDS  o\  the  eO  byeOin.  by  12  ft. 

HIGH-SPEED  BATE|V1A[^  PLAINER. 

I  I  ;•.  m.-itliiiu-  is  rcniovirtR  nul:.l  :il  Ihc  .ibnormal  r.itc  of  ncirly 
4  cubic  ft.  per  linur  «llh  TUKKK  TOOLSi;  in.  (ccd,  1  in  ^ul,  12  It 
lone       Arc.i  planed  per  liuu:  uilli  THKEK  TOOLS,   75   sq.   ft. 

OTHER    MACHI\ES    l.\    PROGRESS:- 
24  bv  24  in.,  3b  by  36  in.,  42  by  42  in.     Speeds  in  proportion. 

BATEMAN'S    MACHINE    TOOL   CO.,    LTD., 

Hunslet.     LEEDS. 

BERTRAMS  LIMITED 


St.  Kathonnea Works, 

Sciftnps, 

EDINBUItCH. 

l...na.'nOtli.t. 
MOORGATE 
(i  STREET 

CHAMBERS.    E.C. 


miHruiMC-    Tnni   C    For  Enstlneors.  Shipbuilders. 
MACHINE    TOOLS  Boller  Makers,  etc..  etc 
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Boltons'  Downtake 
Superheater 


WITH   DOUBLE 
CIRCULATION. 


IMPROVED   BOX   AND  "FIELD"  TUBES.    (Patexteh) 


Simple  and  Reliable. 
Saves  10  to  15  -  , 
Is  made  of  Steel 

throughout. 

A  large  number 

working  in- 
Textile  Mills, 
Paper  Works, 
Collieries, 

Electricity  Stations, 
Flour  Mills,  etc. 

Suitable  for  any 

Working  Pressure 
up  to  200  lbs.  per 
square  inch. 

Approved  of  by  Lead- 
ing Engineers  and 
Insurance  Co.'s. 


REPEAT  ORDERS 

BEING    aiVEN. 


Readily  Applied. 


Machine  Tools 


HIGH-CLASS 

New    M achin e    Tools 

IN    STOCK     FOR    IMMEDIATE    DELIVERY. 

THOS.  W.  WARD,  LIMITED, 

ALBION     WORKS, 


;««|lS5(([j)K«c»i«w»«|Sr:p5p- 


DESTRUCTORS  &  CLINKER  MACHINERY. 

HORSFALL  DESTRUCTOR  CO.,  LTD., 
Armley,    LEEDS. 

Telegrams  I  "DESTRUCTOR."  Telephone!  2006. 

Codes.    A. B.C.  islh  Edition  I  and  Lieber's. 


Patentees  and  Sole  Makers  ;— 


A. 


BKOlLiTON^    Sc   CO., 

Enainccrs  and  Superheating  Specialists, 
49,  Deansgate,  MANCHESTER. 


CASTINGS  FOR 

ENGINEERS  &  TOOL  Makers 

TO  MACHINE  CLEAN  <c  BRIGHT 
ALL  OVER. 

PARKER  FOUNDRY  GO.  DERBY 


ON  atmiiRALTY  LIST- 


^.DuSSELDORF.1 


fi 


Special 
Machinery 

FOR   MAKING 

Bolts,     Nuts,     Rivets, 
Insulator     Brackets, 
Horsc-Shocs, 
Horsc-Shoe    Nails. 
Calkins,    and 
Similar    Forgings. 


ROLLING      MACHINE    FOR 
IRON    SCREW    THREAD. 


PAC^.K'S     WKKKLV. 
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Miscellaneous 


JOHN    Z,     THOM 


Why  do  you  pay  9d.  to  I/-  per  1. 000  gallons 
for  water,  when  you  can  pump  it  for  less  than  I.'^d. 
from    an    Artesian    Well    on   your    own   premises  ? 

Let  me  know  the  amount  of  water  you  require 
and    I    shall    be    pleased    to    quote. 


I^ATRICROFT 


THAT 

DISSATISFIED 

FEELING. 


In  the  rush  of  business,  it  is  some^' 
times  felt,  when  one  has  no  leisure  to 
investigate,  that  business  leahages  are 
going  on   all   the  time. 

Reorganization  is  a  crying  need,  yet 
the  members  of  the  firm  are  far  too  busy 
to  attempt  it.  A  dissatisfied  feeling  de- 
velops itself  in  the  mind  of  the  principal, 
and  .some  of  us  know  what  that  means. 


In  such  cases  we  are  able  to  step  in  and  after  a  brief  confidential  consultation 
can  recommend  just  the  systems  wfhich  are  dictated  by  our  experience  as 
necessary.      Not  only  this,  but   we  start   the  new  methods   and   see  them   through. 


If   you    are    reorganizing    we    can    save   you    much    time    and    trouble. 

You   are 

invited    to    write    in    the  first    instance    to 

"BUSINESS    ENGINEER,"    Box    83,    "Page's    WeeKIy." 

Clun     House.    Surrey    Street.    Strand.    London, 

W.C. 
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-^ 


The  "SAMSON. 


RAILWAY   PINCH   BAR. 


A  Few  of  the  Users  of  the  "  Samson ' 
Pinch  Bars  — 

Cambrian  Railways. 

Cork,  Bandon  &  South  Coast  Railway  Co. 

Donegal  Railway  Co. 

Great  Northern  Railway  Co. 

Great  Southern  and  Western  Railway  Co. 

London  and  North  Western  Railway  Co 

Midland  Railway  Co. 

Midland  Railway  Co.,  N.C.  Committee. 

Bolckow  Vaughan  &  Co.'s  Collieries. 
Grassmoor  Collieries. 

Garforth  Collieries. 

Henry  Briggs,  Son  &  Co.  Ltd. 

Hoyland  Silkstone  Collieries. 

Houghton  Main  Collieries. 

J.  &  G.  Wells'  Eckington  Collieries. 

Micklefield  Coal  and  Lime  Co. 

Mitchell  Main  Collieries. 

Shireoaks  Collieries. 

Sh«epbridge  Co ,  Iron  and  Steel  Works. 

Staveley  Iron  and  Coal  Co. 


The    "Samson" 

Pinch   Bar 

Is  used  as  a  great 
labour=saving  tool  where 
wagons  or  locomotives 
require  moving  short 
distances. 


OUR   OFFER  :- 

SPECIMEN  BAR  SENT  ON 
SEVEN  DAYS'  FREE  TRIAL, 
CARRIAGE    PAID   BOTH   WAYS. 


SAMSON  €s  CO., 

Garfortli,   near  L££DS. 
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Aerial  Ropeways 


ADOLF  BLEICHERT  &>  C 


o..  LEIPZIG-GOHLIS, 


GERMANY 


OLDEST  AN 
WJ^y   FACT 
THE  CONST 


More  than  1,600 
Plants  were  con- 
structed by  us, 
some  of  a  length 
of  34  kilometres. 

30  Years' 
Experience. 

Gold  Medals. 
Highest  Awards. 


Best  and  .  . 
cheapest  medium 
of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  ■ 
within    factories. 


All  topographical 
difficulties  over- 
come by  our  . 
Patent  Jaw-Grip 
Coupling  .  . 
Apparatus.     .     . 

"Automat." 


We  have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 

First-class  .  . 
references  from 
first-rate  houses. 


Wire-Ropeway  executed  for  Sucreries  Centrales  de  Wanze  Soc.  Anomyme.Wanre  (Belg.X 

Spcclnl    Department  tor  the  Conetructlon  of 

Hoisting  &  Conveying  Machines,  Cranes. 
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M^]r    Wells'  Specialities      ^^ 


>^Q^SSS^t 


*^*^*^,*^.#^*^  ^  #T  #;  , 


»  .^  «>*  =*  .5* 


PORTABLE  LIGHT  FROiifl  OIL  |  WELLS'  "  LIQHTNINQ  PAINTER."  « 


UP  TO    4,000   CANDLE    POWER. 

Adopted  bf   2S   Governmcnis    and  all   Leading 
Firms.     Over  17,000  lold.     Over   1,500   sup- 
plied to  Brillali  and  Foreign  Railways. 

ElCH    I.AMI'   Gl-ARIMKED. 
orzontal  Fl.ime  UiiaHectcd  by  Weather. 


■500  Candles,  small  hand  paltern. 

forpetroleum        

■1.500  Candles,  hand  pattern,  with 
No.  2  size  burner  for  Tar  Oil    ... 

_.     Candles,  useful  and 

portable  patiern 

3.— 2,5"0    or    3.500    Candles.    Man- 
chester Ship  Canal  patiern 
4,— 3-.^oo  nr  4000  Candles     A  most 

powerful  lamp      

Lamps  are  arranged  to  burn  Kerosene  or   Petroleum   when  sent  to 
Countries  ;  but  in  Great  Britain   our  Spe  ial    Wells   Oil   is   supp  i 
(■»l  """■"  "hdlf  the  price,  and  gives  30  per  cent,  nio'e  light.    Special  prii 
(tf   Oil  may  be  had  on  application  to  our  Agents  or  •' 

d i^_     _ 

it 

il  For    Electrical     Engi- 

neers,    Contractors, 

Builders,     Docks, 

Railways,  &c. 


Watiwi'KK  .1X1)  Wells'  Pate\ts,) 

i».n.ii>»TiMG    is-^    machine:. 

Great  Saving   in   Time,    Paint,   and   Labour. 

PAINTING  SPEED-3  square  yards  a  minute. 

The  paint  is  sprayed  evenly  and  continuously  through  a 
flexible  tube  and  nozzle  supplied  w  th  compressed  air,  either 
from  existing  air  main  or  from  our  special  Compressors 
No.  1  Painter  (as  above  Illustration)      ...    £25     0     0 

No.  2        „  S.^0     0     0 

No-  3        ,,  £35     0     0 

Single  Aip  Compressor      £17   10     0 

Double  Air  Cojnpressor  £27     0     0 

HAND    AIR    COMPRESSORS, 

Paint  Holder  and  Sprayer  Combined. 


This 


•hite 


Extra  Burners  3/-  each. 


Lamp  will  not  blow  o 
.  ,  high  wind,  produces  a  clear 
il  light  of  about  200  candle  power 
ordinary  paraffin  or  petroleum 
jt  The  tank  holds  ij  Jgallons  of  oil 
^    burning  six  hours. 

41  

P  Price  £3  each. 


0 

<1 

o 

it 

0 

il 

a 
o 

it 

t) 
o 
a 

01 
0' 
0 

0 

o 

0 

0: 
0 
0 


Wells"  Standard" 
oil  gas  lamp  no  50 


WELLS'  OIL  GAS 
GENERATING  LAMP  No.  40. 

Weithl.'io  lb.     Capacity,  7  pmts. 
Burning  abuut  7  hours. 


Made  in  SIk 
bottom  of  01 
for  Lightness 


et  Steel,  with  top  and 
r  "  Unbreakable  "  Metal, 
and  Strength,  with  large 
Capacity. 


Price, 


vith;SingIe:i 
Double 
Tripod  Stands 
Extra  Burners 


16A 
19/- 
3/- 
21- 


A.  C.  WELLS  &  Co., 


inv.iluable  for  ELECTRICAL  WORK,  STENCILLING 

ORNAMkNTING,  DECORATING,  &c„ 

or  any  class  of  painting  where  the  work  is  not  very  heavy 

or  continuous 

Price,  Complete       £16 

Hand  Sprayer  and  Hose  supplied  separately,  £9. 

Supp  led  to  12  Governments.     W        VERTICAL      STEAM 
principal  Railways,  and  lead-      g|  ENGINE    AND  AIR 

ing  Firms  in  Gr.at  Britain.        1 1  COMPRESSOR. 

l^rict   £100. 


0  lOOa,  Midland  Road,  St.  Pancras, 

0 

0  LONDON,    N.W. 

0 _^ L 
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THE    PHOTOGRAPHING    OF 
MACHINERY,  6c., 

IS   KXTKNSIVEI.V   IMIKRTAKES  BY 

ly^EssRs  ELLIOTT  &  FRY 

in  any  part  of  the    United    Kingdom,   for  which 
work  special   terms  will  he  sent  on  application. 

d. ■Glance  beinj;  no  object. 

ONLY    ADDRESS : 

55,  BaKer   Street,  LONDON,  W. 


Tclrgrumi 
PHOTICS.    LONDON. 


Telephone: 
293    PADDINGTON 


fl  J.  B.Treasure  &  CO- 

Excelsior  Fire-Polished 

GAUGE    GLASSES, 

LUBRICATORS, 


INDIA  RUBBER     WASHERS. 

izc,  &;. 

Vauxhall  Road,  Liverpool. 


That  you  would  be  interested  in  getting  more 
Power  out  of  your  present  steam  plant— /><>ti'<-r 
which  is  s/iec-r  profit,  no  <w^— and  we  will  show 
you  our  products,  Patented  to  protect  ,vo« 

D.AMIiL'S  P. P. P.  is  working  on  some  4,200 
Kocis  in  this  country— have  you  seen  it  r 


'Write 


QUAKER   CITY  RUBBER   CO., 

Coronation  House,  Lloyd's  Avenue,  London,  E.G. 

Late   101.  LeaUenhall  Street.  London.  E.G.  1 


RONALD    TRIST    &    Co.. 


Wire 


one 
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Engines 


i 


;-Ti-:T^  —  -T- 


Condensing 
1^  t»       Plant  .  . 


■Lit     '  "  i         •■''■ 


OF    EVERY 
DESCRIPTION. 


a 


Spccialit\> :  — 

High  Vacuum. 


THE 

DIESEL 
OILENGINE 

IS   THE   MOST 

ECONOMICAL 

ENGINE    MADE, 

AND    IS 

MORE    RELIABLE 

THAN    ANY     OTHER 

OIL   ENGINE. 


sr 


The  Mirrlees  Watson  Co..  Ltd. 


GLASGOW. 


PACK'S    WKEKLV. 


fiKLEMHM;    30     looa 


'^llEILT  if -Systems  for  Engineers 


What 

a 

Noise 

Some  people  make  when 
a  letter  cannot  be   found. 


Probably  it  is  entirely  their  own 
fault  ;  they  use  old  time  methods 
of  filing. 

All  your  worry,  noise,  or  trouble 
will  be   saved   if   you   use 


V  I  Vertical  Filing  System 

M 


It  finds  the  letters  for  you. 


m 


The. 


Catalogues  C.I.   I  and  2. 


Trading  &  Manufacturing  Co.,  Ltd., 

23.    FLEET     STREET,     LONDON.     EC. 
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Vi  LONDON,  /*■ 


SUDDEDTSCHE  KABELWERKE  A.-G.,  Mannheim, 


tSYSTEM    BERTHOUD    BORELJ 


GERIMAN  Y. 


Contractors  to  the  Imperial  ficrman  Postal  }1uihorlti«s. 


TELEPHONE  CABLES 


With   Paper   and   Air   Insulation. 


LEAD-COVERED  CABLES 

For  all  Tensions  up  to  40,000  voUs. 

SILK-COVERED  COPPER  WIRES. 
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CARD  SYSTEMS 

It  \i\\i:  tliL-  lull  measure  ni  satisl.i. 
tion,  must  be  properly  pUinned,  \vi; 
complete  knowledge  respecting  lb 
purpose  to  be  accomplished,  and  th 
best  methods  to  be  eniplnved. 

WE  CAN  HELP  YOU, 

Kfii  this  knowledge  can  only  be  oh 
tained  as  tlie  result  of  years  of  prac 
tical  experience,  gained  in  niakinj 
adaptations  to  suit  special  require 
inents,  so  our  skill  is  at  your  servict 
when  you  need  it  most — 

AT  THE  START 

illK    (.'Alvli    S'lSri'-.M    WILL    HELL      | -• 
VOL   AT  THK   FINISH. 


SOME   APPLICATIONS. 

PERPETUAL  CARD  LEDGERS. 
SHAREHOLDERS'  REGISTERS. 
FOLLOW-UP  SYSTEMS. 
I  CUSTOMERS'  LISTS, 

\  STORES'  LEDGERS. 

'^  FACTORY  COSTS, 

TIME  CARDS. 
QUOTATIONS 

ROCKVVIfLLWABASH  CO..  l,td, 

London.  .  .  69,  Milton  Street,  E.C. 
Glasgow  .  .  164,  Buchanan  Street. 
Manchester    .     Deans^ate  Arcade. 
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FOR 


MATTHEWS  &  YATES.  Ltd., 
Swinton,  Manchester. 


VENTILATION 


Rochester  Card 
Bundy  Key 
Signature 
Journey 
Speed 


For  further  particulars 
.  .  of  our  . . 


TIME  RECORDERS 

RECORDERS.  ^^^  °^^  whole  page  Ad.  on  Jan.  2otli.  .^^Hi^Bi^i^^H^HV^ 

Recorders,  ltd.,  m,  Queen  victoria  street,  LONDON,  E.G. 
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Miscellaneous 


Telephone  No.:    8216  BANK. 


Telegrrams:     "  NYRKE,  LONDON. 


Locomotives 
Railway 

Carriages. 
Railway 

Wagons 
Wheels  &  Axles 
Wagon  Ironwork 
Axle   Boxes. 
Buffers  and 

Draw-Gear. 
Steel  Castings 
Electric 

Transporters. 
Electric   Cranes 


ARTHUR    W.    NYE, 


no,    Cannon     Street,    LONDON,     E.C. 


Bridges  and 

Dock  Gates 
Structural  Work. 
Steel  Rails. 
Steel  Sleepers. 
Steel   Sections. 
Switches  and 

Crossings. 
Rail  Spikes 

and  Screws. 
Fish-Bolts. 
Tirefonds 
and  other 
Accessories. 


RAILROAD    EQUIPMENT. 
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air    supplied    in    one   of   two   wa3s.      Eitlier   it 
combines  with   twice  its  weight  of  oxvgen  and 
toims  carbonic  acid,  or  it  unites  with  its  own 
N    the   instance    I    mentioned     weight    of   oxygen  and   forms  carbonic  oxide, 
last   week,   an   actual    result 
was  attained  of  the  evapora- 
tion, from  feed-water  at  66-5 
F,  to  steam  at   161  lb.  pres- 
sure above    the   atmosphere 
of  9'95  lb.  water  per  pound 


of  coal,  thus  utilising  over  82  per  cent,  of  the 
heat  units  resident  in  the  sample  of  coal  used. 
How  many  steam  users  are  content  year  in 
and  year  out  with  a  rate  of  evaporation  of 
little  more  than  half  this  ? — where  the  tiremaii, 
with  an  energy  which  would  be  praiseworthy 
if  applied,  for  instance,  to  the  loading  up  of  a 
cart,  shovels  in  the  coal  more  or  less  at 
random.  The  fireman,  whether  he  knows  it 
or  not,  is  a  manufacturing  chemist  on  rather 
a  large  scale,  and  it  rests  entirely  with  himself 
whether  he  manufactures  the  article  his 
employer  wants  or  something  very  different,  by 
a  very  slight  modification  in  his  methods. 

In  a  recent  analysis  of  a  sample  of  engine  coal 
the  constituents  were  found  to  be  approxi- 
mately as  follow  : — carbon,  75  per  cent.  ; 
hydrogen,  4-25  per  cent.  ;  nitrogen,  1-5  per 
cent.;  oxygen,  1075  per  cent.;  sulphur,  0-25 
per  cent.  ;  incombustible  matter,  8-25  per  cent. 
The  carbon,  constituting  three-fourths  of  the 
whole,  is  the  principal  agent  in  the  production 
of  heat,  and  it  combines  with  the  o.xygen  of  the 


SPUR  WHEEL  WITH  C.iST-IROX  CEXTRE  AM)  MKia,  KIM  , 

.\XD    FORGED   PIXIOX, 

BY    MESSRS.   SCOTT    AND    HODGSON,  LTD. 

The  cast-steel  Sf  ur  rim,  as  illustrated  last  week,  is  in  one 

piece,  weighing  31  tons.    The  cast-iron  centre  weighs 

18  tons.     Diameter  of  wheel.  17  ft.  3',  in. 
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Now  we  are  coming  to  the  point.  For  conveni- 
ence, suppose  that  instead  of  dealing  with  three- 
quarters  of  a  pound  of  carbon  (i.e.,  one  pound 
of  coal)  we  take  the  carbon  itself  as  one  pound. 
One  pound  of  carbon,  in  burning  to  carbonic 
acid,  liberates  in  round  numbers  14,500  heat 
units  ;  the  same  pound  of  carbon,  burning  to 
carbonic  oxide  yields  only  4,450  heat  units. 
Hence  coal,  or  carbon,  may  be  burnt  under  two 
conditions,  in  one  of  which  it  is  just  three  and 
a  quarter  times  as  valuable  as  in  the  other  ;  or, 
to  put  it  in  a  form  readily  grasped,  one  pound 
of  carbon,  representing  one  and  a  third  pounds 
of  coal,  may  either  be  capable  of  evaporating 
the  ideal  quantity  of  fifteen  pounds  of  water 
from  and  at  212  F.,  or  it  may  only  be  capable 
of  evaporating  46  pounds. 


whether  the  percentage  of  CO,  is  high  or  low. 
The  only  way  to  do  it  is  to  make  an  analysis  of 
the  Hue  gases.  The  ideal,  therefore,  would  be,  to 
have  a  continuous  analysis  going  on — an  auto- 
matic chemist,  in  short.  I  believe  such  an  appar- 
atus exists.  I  know  nothing  about  it,  except 
that  after  perusing  a  pamphlet,  in  which  the 
apparatus  is  described,  I  am  convinced  of  its 
feasibility.  If  any  reader  is  sufficiently  interested 
to  write  for  particulars,  I  shall  have  pleasure  in 
referring  him  to  the  makers,  who  will  doubtless 
do  all  that  is  necessary. 


It  rests  largely  with  the  stoker  whether 
the  furnace  produce  the  beneficial  CO.,  or  the 
depraved  CO.,  but,  in  avoiding  Scylla,  he  may 
fall  into  Charybdis.  If,  in  his  anxiety  to  admit 
the  full  supply  of  o.xygen  to  produce  the  desired 
effect,  he  is  not  careful,  he  may  let  in  far  too 
much,  in  which  case  he  is  lavishing  his  heat 
units  in  heating  up  large  volumes  of  air,  and 
thereby  burning  his  furnace  temperature  to  a 
point  at  which  complete  combustion  cannot 
take  place.  Then  his  carbon  goes  up  the 
chimney,  heat-units  and  all,  and  advertises  the 
fact  of  his  unskillfulness  to  the  surrounding 
neighbourhood  by  a  banner  of  dense  black 
smoke.  All  this  is,  of  course,  the  merest  common- 
place—in a  sense — but  I  have  endeavoured  to 
extricate  the  salient  facts  from  the  mathematical 
and  chemical  formulie  into  which  they  are 
generally  frozen,  so  that  he  who  runs  may  read. 

Now,  a  word  on  the  other  side.  I  can 
imagine  a  reader  who  is  a  user  of  steam-power 
going  direct  to  the  honest  and  hard-working 
individual  who  runs  his  carbonic-oxide  manu- 
factory, and,  in  common  parlance,  "  blowing 
him  up"  for  not  admitting  the  right  quantity 
of  air  to  effect  perfect  combustion.  No  one, 
however,  can  tell,   from   the  look   of   the   fire. 


Meanwhile,  I  may  be  permitted  to  quote 
from  their  pamphlet  a  few  lines  descriptive  of 
the  conditions  requisite  in  practice  to  effect 
perfect  combustion.  "About  i'3  times  the 
theoretical  quantity  of  air  is  required.  If  this 
proportion  is  exceeded,  then  the  fuel  required 
to  heat  the  excess  of  air  to  the  temperature  of 
the  furnace  is  wasted,  and,  whilst  in  practice 
the  percentage  of  carbonic  acid  in  flue  gases 
under  perfect  conditions  should  be  about  15 
per  cent. — the  theoretical  maximum  of  21  per 
cent,  cannot,  of  course,  be  attained — it  will  be 
very  considerably  below  this  figure,  if  a  great 
volume  of  air  is  allowed  to  rush  through  the 
furnace. 

How  much  coal  is  wasted,  if  the  percentage 
of  carbonic  acid  gas  falls  to  a  low  level  may  be 
seen  at  a  glance  from  the  following  table,  which 
gives  the  loss  of  fuel  as  against  the  theoretically 
possible  quantity  for  each  per  cent,  of  carbonic 
acid  gas  present  in  the  flue  gases. 


CO2  per  cent. 


i3|4|5|6|7|8J9  iO|ii  12,13  14,15 


Loss  per  cent.     ...I906045  36302623  20I18J16  15  14  13J12 


It  has  been  found,  in  several  instances,  when 
analysing  the  gases  of  mechanically  -  fired 
furnaces,  that  the  amount  of  CO^  was  as  low  as 
8  per  cent,  when  it  might  have  been  kept 
constantly  at  13  per  cent.,  and  more.  Con- 
sidering   that    about   9   per    cent,    more    coal 
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is  consumed  if  the  percentage  of  CO.,  is  8  per 
cent,  instead  of  13  per  cent.,  the  waste  will  be 
equal  to  900  tons  a  year,  assuming  that  the  total 
quantity  consumed  during  the  year  is  10,000 
tons.  The  apparatus  is  very  simple,  and  1  make 
no  apology  for  thus  mentioning  an  apparently 
practicable  method  of  arresting  this  great,  and 
often  unsuspected,  waste  of  force  which  is 
continually  going  on  in  our  furnaces. 

After  the  spell  of  fog  that  Londoners  have 
been    called    upon    nolens    rolens     to    endure, 
causing  hours   of   wasted  time   in   railway  car- 
riages, the  subject  of  railway  signalling  during 
fog  is  one  which   will  commend  itself  to  engi- 
neers  and   laymen    alike.      Of    the    apparatus 
invented    by    Mr.  Wynford  Brierley,   a   Times 
correspondent  states  that  it  has  been  tried  with 
satisfactory  results  on  the  Great  Northern,  and 
favourably  considered  by  the  railway  authorities 
of  several  Continental  Powers,  while  Lieut.-Col. 
Yorke,  R.E.,  Chief  Inspecting  OlYicer  of  Rail- 
ways to  the  Board  of  Trade,  is  able  to   express 
his   belief  that  under  many  circumstances  the 
apparatus    may     be    a    valuable    auxiliary    in 
railway  working.     The   modus  operandi  of  the 
device    is   explained   by  the    correspondent   as 
follows  :    a  train  is  supposed  to  be  proceeding 
from   A   to  B  in  a  dense  fog,  and  there  is   a 
signal-box   half-way   between   the   two  points, 
from  which  box  it  is  assumed  (merely  to  save 
needless   detail   of   description)    that    a    single 
semaphore  signal-post    is   worked.       The    lirst 
part    of    Mr.    Brierley's    invention   consists   m 
placing  alongside  the  metals,  but  clear  of  the 
wheels,  a   block  of   iron  called   the  "rocker," 
connected    with    the    wire    that    operates    the 
semaphore  in  such  fashion  that  when  the  signal 
"danger"    is    made    on    the    semaphore    the 
"  ro?k?r  "  is  in  one  delinite  position,  and  when 
the  signal  "all  right"   is  made,  the  "rocker" 
is  in  another  position. 


apparatus  is  placed  substantially  nearer  to  the 
point  A  than  the  ordinary  semaphore  signal, 
so  as  to  avoid  the  danger  of  over-running 
the  signal.  To  the  engine  is  affixed  a 
trigger,  which  will  impinge  on  the  "rocker" 
when  it  is  at  "  danger,"  or  two  triggers 
are  affixed,  one  to  catch  "danger"  and  one 
to  catch  "all  right,"  if  that  be  desired.  .  The 
triggers  operate  a  mechanism  which  repeats 
in  the  cab  of  the  engine  the  signal  that 
is  already  made,  but  invisible,  on  the  sema- 
phore. Supposing  this  to  be  "  danger,"  the 
train  is  stopped  before  it  comes  to  the  signal 
proper,  or  as  soon  as  it  would  have  been  stopped 
if  the  air  were  clear,  and  nothing  is  easier  after 
that  than  to  arrange  a  code  of  signals,  by 
whistle  or  electric  bell,  enabling  the  signalman 
to  tell  the  engine-driver  when  to  proceed. 


In  other  words,  working  the  semaphore  works 
the  "  rocker  "  also,  and  the  signalman  has  no 
extra  trouble  or  responsibility.     This  part  of  the 


The  Correspondent  mentions  a  well-known 
railway  engineer,  who,  having  seen  the  appara- 
tus, and  having  made  a  practical  trial  of  it, 
believes  that  Mr.  Brierley's  device  excels  all 
others  in  strength  and  indestructibility.  This 
result  is  secured  by  an  ingenious  arrangement 
of  double-coiled  springs,  with  the  coils  in 
reversed  order  to  each  other,  in  the  "  rocker " 
and  at  the  base  of  the  trigger,  so  tiiat  each,  after 
being  displaced,  returns  automatically  to  its 
original  position. 

The  springs  on  which  the  "rocker"  works 
are  far  the  stronger  of  the  two ;  if  they  were  not 
the  "  rocker  "  would  not  work  the  trigger  ;  at 
the  same  time  they  are  not  so  strong  but  that 
tiie  "  rocker "  would  yield  to  a  rigid  impact, 
such  as  that  of  a  snow-plough  or  a  hanging 
wagon  door,  and  resume  its  position  afterwards. 
On  the  other  iiand,  the  springs  on  which  the 
trigger  works  yield  easily  to  a  touch  of  the 
finger. 

The  essential  point  is  tiiat  the  apparatus 
enables  the  signalman  to  transmit  to  the  moving 
engine  the  same  signal  that  is  shown  by  the  in- 
visible semaphore,  and  that  it  produces  this 
result   witii    the    least   possible  risk  of  failure. 
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The  latest  returns  show  that  there  are  21,462 
Chinese  already  at  work  on  the  Rand,  and  6,395  on 
their  way.  It  is  expected  that  from  6,000  to  8,000 
will  arrive  per  month  during  the  first  half  of  next  year. 

At  a  conference  of  miners'  delegates  at  Dalkeith 
on  Saturday,  an  alteration  was  announced  in  the 
rates  for  hewing  coal  at  the  Tranent  collieries,  thus 
reducing  the  wages  of  colliers  by  6d.  a  day.  The 
meeting  agreed  to  ask  for  arbitration  in  the  dispute, 
failing  which  is  was  resolved  to  bring  all  miners  of 
the  Tranent  collieries  on  strike  to  try  to  effect  a 
reasonable  concession. 

St.  Catherine's  Lighthouse,  Isle  of  Wight,  has 
just  been  provided  with  the  most  powerful  Hash- 
light  in  this  country.  It  is  of  15,000,000  candle 
power,  and  shows  a  white  flash  every  five  seconds. 
The  lens  is  by  Messrs.  Chance  Bros.,  of  Birmingham, 
the  whole  of  the  revolving  part  floating  in  a  trough 
of  mercury.  It  is  rotated  by  a  large  clock 
driven  by  lead  weights,  working  in  a  solid  draw-n 
steel  tube  placed  in  the  service-room  below.  Hitherto 
chain  has  been  used  in  lighthouses  for  suspending 
the  weights,  but  in  this  case  a  fine  steel  cable,  about 
I  in.   in  diameter,   has  been  adopted. 

For  the  Drawing  Office. 

We  have  received  from  Mr.  W.  H.  Harling,  of  47, 
Finsbury  Pavement,  E.G.,  a  useful  roller  attachment 
for   tee  squares.      This   (G.   M.  Lee's  patent)   consists 


slightly  below  the  under  surface  of  the  blade,  and  bears 
on  the  drawing  board  or  on  the  paper  placed  thereon. 
The  outer  casing,  while  carrying  the  roller,  also  shields 
it  from  the  hand.  .\  circular  hole,  J  J  in.  diameter, 
must  be  bored  through  the  blade  of  the  tee  square  to 
allow  the  roller  to  pass,  and  the  casing  is  screwed  on 
to  the  upper  surface  as  shown  in  illustration. 


S  e:  c  T  {  o  N   o 


of   a   small  roller,   in    hemispherical  outer  casing,  fixed 
close  up  to  the  stock  of  the  square  ;   the  roller  projects 


The  attachment  has  been  devised  in  order  to  maintain 
the  stock  in  better  contact  with  the  guiding  edge  of 
the  drawing-board.  It  also  reduces  friction  and 
conduces  to  the  more  cleanly  condition  of  the  drawing. 

The  late  Sir  Lowthian  Bell. 

The  King  has,  through  Lord  KnoUys,  sent  to  the 
family  of  the  late  Sir  Lowthian  Bell  the  expression 
of  his  sincere  sympathy  in  the  great  loss  which  they 
have  sufiered.  His  Majesty  is  pleased  to  say  that 
he  had  a  great  respect  for  Sir  Lowthian  Bell,  and 
always  looked  upon  him  as  a  very  distinguished  man. 

In  the  course  of  an  address  on  the  23rd  inst,  after 
the  funeral,  the  Dean  of  Durham  said  Sir  Lowthian 
might  be  described  as  the  best  scientific  ironmaster 
in  the  world.  He  gave  a  lifelong  denial  to  the  state- 
ment than  Englishmen  can  always  "  muddle  through," 
for  he  based  all  his  action  and  success  on  clearly 
ascertaineil  knowledge. 
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The  Pedrail. 

A  demonstration  with  the  Pedrail  tractor  (1904 
tvpe)  was  held  recently  before  the  Liverpool  Chamber 
of  Commerce,  Mr.  Cox,  vice-president,  in  the  chair. 
A  trial  of  this  engine  from  Lincoln  to  London,  135 
miles  by  road,  took  place  last  month  under  observa- 
tion by  representatives  from  the  War  Office  and  the 
Local  Government  Board,  extending  over  a  week. 
The  trial  is  reported  to  have  been  most  satisfactory, 
the  train  exciting  considerable  .notice  en  rottte, 
especially  when  passing  through  the  metropolis,  via 
Finchley  Road,  Upper  Baker  Street,  Marylebone  Road, 
Regent  Street,  and  Whitehall.  The  train  consisted 
of  the  Pedrail  tractor,  a  loaded  wagon,  and  a  War 
Office  living  van  for  the  official  observers.  The  total 
weight  of  the  train,  including  the  Pedrail  tractor, 
was   about    13    tons. 

The  marked  features  of  the  trial  were: — (i)  The 
total  absence  of  any  damage  to  the  road  surface 
throughout  the  trial,  notwithstanding  the  heavy  and 
wet  condition  of  the  roads  during  the  first  three  days. 
(2)  The  absence  of  any  appreciable  wear  on  the  rubber 
soles  of  the  Pedrail  feet,  and  the  mechanism.  (3)  The 
same  absence  of  vibration  on  the  engine  foot-plate 
(even  when  passing  over  cobble  stone  paving)  that 
is  obtained  on  a  tram  line. 

The  Panama  Canal. 

The  field  parties  on  tlie  I'auama  isthmus  are  making 
such  good  progress  that  within  a  couple  of  months 
or  less,  we  understand,  it  will  be  possible  for  the 
Commission  to  definitely  adopt  final  plans  for  the 
construction  of  the  canal.  More  or  less  vague  reports 
have  been  published  concerning  radical  changes  in 
the  plans,  but  the  final  decision  upon  such  changes 
is  delayed  pending  the  gathering  of  more  complete 
data.  Engineers,  contractors,  and  others  who  may 
be  contemplating  work  at  Panama,  will  be  glad  to 
know  that  the  Sanitary  Corps  which  lias  been  operating 
there  has  already  accomplished  a  great  deal  in  the 
way  of  improving  sanitarj'  conditions  and  lessening 
the  risk  of  disease.  The  anti-mosquito  brigade  has  so 
thoroughly  destroyed  the  breeding  places  of  the 
mosquito  in  and  about  Colon,  that  the  insects  are 
said  to  be  no  more  numerous  there  than  in  New  York 
City  during  the  summer. 

It  would  appear,  says  the  Engineering  News,  that 
conditions  at  Panama  are  to  be  such  that  any  temperate 
man  in  good  physical  condition,  who  will  avoid 
excesses,  can  go  to  Panama  with  no  greater  risk  to 
life  and  health  than  would  be  involved  in  a  trip  to 
any  of  the  cities  in  the  United  States  bordering  on 
the  r.ulf. 


New  Docks  for  San  Fi'aneiseo. 

The  state  of  California  is  to  construct  two  immense 
concrete  docks  with  steel  frame  work  at  San  Francisco 
for  the  use  of  the  Pacific  Mail  Steamship  Company. 
The  docks  will  be  each  650  ft.  long  and  140  ft.  wide  and 
will  cost  approximately  8400,000. 

The  Northern  Engrineering  Co.  (1900),  Ltd. 

The  Northern  Engineering  Company  (1900),  Ltd., 
machine  tool  manufacturers,  of  HaUfax,  Yorkshire, 
have  placed  the  control  of  their  London  and  district, 
export  and  home  sales  departments  in  the  hands  of 
Mr.  J.  E.  Lawler,  of  39,  Lime  Street,  Fenchurch  Street, 
London,  E.C.,  from  January  1st. 

Victoria  Falls  Power  Scheme. 

Taking  the  Kails  a>  a  centre,  as  >hown  on  the  opposite 
"fiage,  it  is  proposed  to  transmit  electric  current  therefrom 
over  a  radius  of  300  miles.  The  total  amount  of  horse- 
power at  present  running  to  waste  at  the  Falls  is  reckoned 
at  thirty-five  millions,  and  when  the  harnessing  of  the 
Falls  is  an  accomplished  fact,  it  may  be  taken  for  granted 
that  the  electrical  radius  of  300  miles  will  be  con- 
siderably exceeded.  The  area  which  it  is  proposed  to 
cover  is  probably  more  richly  endowed  with  minerals 
than  any  equal  area  of  the  earth's  surface.  It  is 
reckoned  that  the  initial  outlay  will  be  at  least  half  a 
million  ;  subsequent  outlays  will  probably  run  into  many 
million-.. 

Ferry  Improvements. 

The  huge  scheme  of  ferry  improvement  which  the 
Tyne  Commissioners  are  carrying  out  in  Shields 
Harbour  at  a  cost  of  ;^63,ooo  has  been  advanced 
another  important  stage.  Some  weeks  ago  a  large 
ferry  landing  was  placed  in  position  at  the  New  Quay, 
North  Shields,  and  recently  the  old  pontoon  which 
had  done  duty  at  the  market  place.  South  Shields, 
was  replaced  by  a  landing-stage  of  even  greater 
proportions.  The  work  was  carried  out  in  a  most 
expeditious  manner  under  the  personal  direction  of 
the  engineer — Mr.  James  Walker.  The  new  pontoon 
is  240  ft.  long  and  50  ft.  wide. 

.\  bridge,  125  ft.  long  by  23  ft.  broad,  is  provided 
for  vehicular  traffic,  separate  roads  being  provided 
for  vehicles  leaving  or  approaching  the  ferries  and 
a  new  bridge,  125  ft.  by  18  ft.  for  the  sole  use  of 
foot  passengers,  is  also  being  placed  in  position. 

A  scheme  is  on  foot  to  provide  cable  and  telegraphic 
communication  between  the  United  States,  Siberia,  and 
Japan,  China,  the  Philippines,  Korea,  .Manchuria,  and 
also  with  the  continent  of  Europe. 
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Tube  Mills  in  South  Afpiea. 

Considerable  importance  attaches  to  the  experiments 
carried  out  at  the  New  Goch  and  Glen  Deep  mines 
with  the  tube  mills  or  secondary  crushers.  At 
present,  says  a  Times  correspondent,  the  ore  put 
through  ranges  from  3J  tons  per  stamp  per  day  up 
to  the  5-9  tons  which  the  heavy  stamps  of  the  Crown 
Reef  crush.  In  1888,  it  may  be  mentioned,  less  than 
two  tons  per  stamp  was  crushed,  so  the  progress  is 
evident,  though  small  in  comparison  with  what  is 
to  come,  if  the  promised  increase  of  100  per  cent, 
in  the  stamp  "  duty  "  (that  is  the  amount  put  through 
the  mills)  be  fulfilled  with  the  tube  or  flint  mills. 
The  cost  of  installation  is  much  less  than  would  be 
entailed  by  additional  stamps,  while  it  is  claimed 
that  the  extraction  is  augmented  by  about  5  per 
cent.,  or  2s.  per  ton  of  ore.  From  tests  carried  out  in 
August  last,  Mr.  Schumacher  has  stated  that  from 
ore  of  the  value  of  10-4  dwt.  a  ton,  it  is  estimated 
that  95  per  cent,  of  the 
gold  contents  can  be  ex- 
tracted with  the  aid  of 
tube  mills,  as  against  90 
per  cent,  without.  This 
is  as  near  perfection  in 
the  matter  of  extraction 
as  it  may  be  possible  to 
get,  and  it  opens  up  en- 
couraging prospects  for 
almost  the  lowest  grade 
propositions.  The  tube 
mills  are  new  to  the  Rand, 
and  were  first  installed 
at  the  New  Goch  by  the 
General  Mining  and 
Finance  Corporation,  while 
Messrs.  Eckstein's  con- 
sulting metallurgist  has 
made  exhaustive  experi- 
ments with  them  at  the 
Glen  Deep.  The  best 
testimony  to  their  ex- 
pected utiUty  is  to  be 
found  in  the  fact  that 
a  large  number  of  them 
have  been  ordered  for 
immediate  use  at  many 
of  the  principal  mines. 
An  illustrated  article  on 
tube  mills  will  be  found 
in  a  recent  issue  of  Page's 
Weekly. 


An  Indian  Power  Plant. 

The  opening  ot  the  power  station  near  Kartairy, 
in  connection  with  the  cordite  factory  in  the  Nilgiris, 
says  Indian  Engineering,  cannot  fail  to  give  a  pause 
to  those  who  imagine  that  American  firms  alone  can 
undertake  installations  for  the  electrical  transmission 
of  power.  In  his  opening  remarks  Major  Babington, 
superintendent  of  the  factory,  explained  that  when 
he  went  home  to  have  plans  prepared  for  the  work 
he  was  informed  that  he  would  have  to  go  to  America 
to  get  what  was  wanted.  However,  he  did  not  believe 
this  and  his  unbelief  was  justified,  for  the  works  are 
equipped  by  two  English  firms — Messrs.  Gunther,  of 
Oldham,  and  the  General  Electric  Company,  of 
London.  The  latter  firm  bears  no  relationship  to  the 
great  American  combine  of  the  same  name,  to  which 
the  work  would  no  doubt  have  been  entrusted  had  a 
certain  well-advertised  "  clever  young  Engineer 
ofiicer  "  been  consulted. 


■I    Ucld. 
TR.WSMISSIOX      OF     ELECTRICAL      ENERGY      IX      RHODESLA  ;      THE     300-MILE      RADIUS 
FROM    THE     VICTORIA     FALLS,     OVER     WHICH      IT     IS     PROPOSED     TO     DISTRIBUTE 
CURRENT. 
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No.  7  Lever  Shear. 

The  giant  shear  shown  on  this  page  has  just  been 
completed  by  the  L'nitetl  Engineering  ami  Foundry 
Company,  of  Pittsburg,  Pa.,  and  is  said  to  be  the  most 
powerful  yet  built  in  America.  The  details  of  con- 
struction are  as  follow  : — 

Capacity,  6i  by  6}  in.  cold  soft  steel  and  miscel- 
laneous extra  heavy  scrap. 

Knives,  24  in.  long,  with  four  cutting  edges. 

Weight  with  15  by  16  in.  specially  designed  lieavy 
duty   piston   valve  engine,    171,000  !b. 

Weight  with   125   h.p.  electric  motor,    iSo,oooIb. 

Floor  space,  10  ft.  3  in.  by  23  ft. 

Speed,  16  cuts  per  minute  when  flywheel  runs  120 
revolutions  per  minute. 

This  shear  can  be  driven  by  belt,  but  either  engine 
or  motor  drive  is  recommended  for  it. 


The  Last  of  the  St.  Louis  Exhibition. 

The  attendance  at  the  St.  Louis  Exhibition  was 
approximately  19,000,000.  The  largest  attendance  was 
on  St.  Louis  day,  September  15th,  when  404,500 
admissions  were  recorded  at  the  gates.  .Vccording 
to  arrangements,  the  evacuation  of  the  exhibit  buildings 
antl  the  wTecking  of  the  structures  is  being  carried  out 
as  promptly  as  possible.  .\s  soon  as  the  lights  were 
turned  out  gangs  of  men  began  to  uncover  the  switching 
tracks  leading  into  the  buildings,  which  have  been 
buried  up  in  the  streets  and  walks  since  the  opening 
of  the  exhibition.  It  is  likely  that  the  exhibits  will 
nearly  all  vanish  [within  a  few  weeks  at  most,  and 
in  a  few  months  the  many  hundreds  of  buildings 
now  standing  upon  the  grounds  will  be  visible 
only  in  photographic  records,  or  in  architects' 
drawings. 


^\ 


.VO.    7    LKVEU-SIIEAK    I!Y    THE    UNITED    KXCI N  F.EKI  NC    ANTI    lOLXDKY    COMI'ANV    Ol"    I'lTT.SBI.'RG. 

Its  tol.U  weight   is   i.so,<,oo  lb.,  and  the  r.iled  opacity  is  64  in.  by  64  in.  cold  -teel.       The  shear-knives  are 

I'lnj;  by  N  in.  wide  and  2 J  in.  thick. 
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A  FTER  a  delay  extending  over  three  years, 
■^  orders  have  been  given  out,  or  will  be 
given  out  immediately,  for  the  complete  rearma- 
ment of  the  artillery.  The  work  will  be  under- 
taken by  the  Ordnance  factories,  and  by  the 
three  civil  tirms  on  the  War  Office  list,  Elswick, 
Vickers,Sons  and  Maxim,  and  Cammell  and  Com- 
pany. It  is  something  to  be  able  to  record,  even 
after  this  long  delay,  that  the  lessons  of  the  South 
African  war  have  not  been  entirely  forgotten. 
That  war  brought  home  to  the  authorities  the 
fact  that  our  Horse  and  Field  Artillery  arma- 
ment has  been  for  a  long  period  completely 
out  of  date. 

While  other  nations  were  equipping  their 
artillery  with  quick-firing  guns,  employing  not 
only  case  ammunition  containing  its  own  means 
of  ignition,  but  also  hydraulic  buffers  or  a  system 
of  springs  calculated  to  absorb  completely  the 
recoil  of  the  firing,  our  authorities  were  content 
with  the  separate  loading  of  projectile  and 
ammunition  and  with  a  recoiling  gun. 

It  is  true  that  the  spade  device  of  Sir  George 
Clarke  was  an  improvement,  but  even  its  adap- 
tation to  our  ancient  system  of  armament  could 
not  modernise  weapons  hopelessly  antiquated 
in  pattern. 

At  last,  in  1 901,  it  was  decided  to  take  official 
cognisance  of  the.se  things,  and  a  committee,  with 
Major-General  Sir  George  Marshall  as  President, 
took  the  matter  in  hand.  The  Committee,  let  it 
be  said  at  once,  did  its  work  thoroughly  and  well. 
They  decided  that  the  Field  Artillery  gun  should 
not  only  be  modern,  but  should  throw  a  more 
powerful  projectile,  and  accordingly,  certain 
firms  were  asked  to  manufacture  sample  guns 
and  carriages.  The  Ordnance  factory  at 
Woolwich,  the  Elswick  iirm,  and  Messrs.\'ickers, 
Sons  and  Maxim  accordingly  entered  into  what 
virtually  was  a  friendly  combination  to  pro- 
duce the  best  weapon. 

The  result  was  a  not  unnatural  compromise, 
a  second  specification  being  drawn  up  embodying 
what  were  considered  the  best  points  in  all  the 
guns  and  equipments  submitted,  andthese  new 


guns  underwent  a  further  exhaustive  trial.  For 
this  trial  it  was  also  decided  to  have  a  larger 
number  of  guns  and  carriages  manufactured  ; 
and  two  batteries  of  Horse  Artillery  and  two  of 
Field  Artillery  were  ordered  from  Elswick  and 
from  Messrs.  Vickers,  Sons  and  Maxim,  one  bat- 
tery of  each  kind  from  each  firm.  The  batteries 
quite  fulfilled  the  expectations  of  the  Committee, 
alike  as  regards  accuracy,  range,  and  rate  of  tire. 
A  rate  of  fire  of  20  rounds  per  minute  was  ob- 
tained from  each  type  of  gun,  and  the  effective 
shrapnel  range  was  only  limited  by  the  length 
of  fuse,  which  with  the  fuses  supplied  gave  good 
results  at  7,000  yards.  As  the  result  of  these 
trials,  the  Committee  were  able  in  March,  1904, 
definitely  to  recommend  the  new  model  i8i- 
pounder  quick-firing  gun  for  the  Field  Artillery, 
and  the  new  i2i-pounder  quick-firing  gun  for 
the  Horse  Artillery. 

It  seems  almost  incredible,  but  it  is  true,  that 
although  the  total  cost  of  rearming  ninety  bat- 
teries of  Field  Artillery  and  seventeen  batteries  of 
Horse  Artillery  is  estimated  at  only  X2, 500,000, 
the  Treasury  refused  to  find  the  money  for  the 
manufacture  of  guns  for  the  Home  Army,  and 
allowed  the  whole  thing  to  be  hung  up  for  an 
indefinite  period.  Fortunately,  it  was  decided 
that  the  Indian  .Artillery  should  be  rearmed 
pending  the  decision  of  where  the  money  for 
dealing  with  the  Home  Army  was  to  come  from. 
Three  batteries  of  Horse  and  eighteen  of  Field 
Artillery  were  accordingly  ordered  for  India.  It 
is  hoped  that  these  guns  may  be  ready  this  year. 
The  further  needs  of  India  will  he  met  by 
manufacture  in  that  country. 

With  regard  to  the  Home  Army,  if  it  is  true 
that  the  departmental  difficulties  have  been 
overcome  and  that  the  orders  have  been  issued, 
the  rearmanent  of  the  home  artillery  may  be 
completed  in  two  years.  Until  that  time,  in 
spite  of  the  resources  of  this  country, 
engineering  and  financial,  our  artillery  will 
have  to  make  the  best  of  weapons  which 
Continental  armies  have  already  relegated  to 
the  museum. 
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WEEKLY    NOTES    OX    NA\'AL    PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT. 

(HY    OL'R    NAVAI,   CORRF.SPON'DEXT.) 


N    tlic   issue  for  November   nth,  1 

_ave  a  summary    of    the    year's 

!;!unches  for    the  various  navies. 

i  lie  present  issue  being   the  last 

lor  1904,  it  may  be  as  well  to  add 

to  that  previous  summary,  notes 

on   the  completions  of  the  vessels 

LlurniH    the   year.     I    must    first    note,    however,    the 

following    further    launches    since    the    beginning    of 

November  : — 

Great  Britain. — Britannia,  battleship,  at  Ports- 
mouth, on  December  loth. 

Germany. — Deulscliland,  battleship  at  Kiel,  on 
November  19th. 

United  States. — .\Vw  Jersey,  battleship,  at  the 
Fore  River,  on  November  lOth.  Tennessee,  armoured 
cruiser,  at  Philadelphia,  on  December  3rd. 

The  completion  of  vessels  other  than  torpedo  craft 
for  the  seven  principal  Powers  during  1904,  number 
forty.     They  are  divided  as  follows  :  - 

GREAT    BRITAIN. 

Five  completed  and  commissioned  for  the  British 
navy,  and  three  more  completed  ready  for  commis- 
sioning during  the  year.  These  are  the  Cornwallis, 
commissioned  at  Chatham,  on  February  9th  ;  Queen, 
commissioned  at  Dcvonport,  on  April  7th  ;  the  Prince 
.1/  Wales,  at  Chatham  on  May  iSth  ;  the  Swiftsiirc 
and  Triumph,  both  at  Chatham,  on  June  21st;  and 
the  King  Edward  VII.,  Dominion,  and  Commonwcallh, 
which  arc  to  enter  into  service  in  the  early  part  of 
the  new  year.  Si.\  new  armoured  cruisers  have 
entered  into  service,  the  Euryalus,  commissioned  on 
January  5th,  at  Dcvonport  ;  the  Essex,  commissioned 
on  March  22nd,  at  Devonport  ;  the  Lancaster,  commis- 
sionwl  on  .\pril  flh,  at  Chatham  :  Suffolk,  commissioned 
on  May  21st,  at  Devonport,  and  the  Cornwall  and 
Cumberland,  both  commissioned  on  December  1st, 
at  Dcvonport  and  Portsmouth  respectively. 

In  the  protected  cruiser  class,  the  Tofaze  has  been 
completed,  and  was  commissioned  at  Devonport  on 
December  'ith,  while  the  Amethyst.  Diamond  and 
Sapphire,  arc  all  completed  and  reaily  to  hoist  the 
pennant.  The  sloop  Cadmus  was  commissioned  on 
.•\pril  I3lh,  at  Shecrnos>..  and  in  all  eighteen  torpcilo- 
Imal  destrovcrs  have  lultred  into  service. 


No  battleships  have  been  completed  during  the  year 
for  France,  but  four  armoured  cruisers,  the  Ccnde, 
Gloirc,  Dupetit  Thonars,  and  Lion  Gambetta,  have  been 
completed.  .\11  with  the  exception  of  the  last-named 
have  been  commissioned.  Five  destroyers  and  about 
eighteen  submarines  have  also  been  added  to  the 
effective  list. 

GERMANY. 

Two  battleships  have  been  completed,  the  Braun 
schweig  and  Elzass,  and  have  joined  the  active  squadron. 
Three  protected  cruisers  also,  the  Hamburg.  Bremen, 
and  Berlin,  have  been  completed  and  passed  into 
service.  Six  torpedo-boat  destroyers  have  also  been 
delivered  from  the  contractors. 


The  preparation  of  the  Second  Pacific  Squadron 
for  ser\'ice  led  to  the  hasty  completion  of  tliree  new 
battleships,  the  Kniaz  Suvarofj.  Orel,  and  Borodino, 
which  have  accompanied  the  fleet  on  its  journey  to 
the  Far  East.  There  have  also  been  three  protecte<l 
cruisers  completed  and  commissioned  during  the 
year,  the  Oleg,  Jemtchug,  and  Izumrud. 


The  Benedetto  Brin.  which  has  been  several  times 
before  reported  as  completed,  entered  into  active 
service  in  the  spring  of  1904.  No  armoured  cruisers 
have  been  completed,  and  only  two  destroyers  have 
been  completed,  both  by  Pattison  of  Naples. 

UNITED     STATES. 

The  energies  of  iIk  Iniiol  Matis  shiplmikiing  yards 
during  the  past  year  have  been  devoted  mainly  to 
launches,  and  there  have  been  but  few  completions. 
The  only  new  Ixittleship  put  into  commission  was  the 
Ohio,  which  was  completed  during  the  autumn.  Five 
small  cruisers,  the  Denver.  Des  Moines.  Tacoma, 
Chattanooga,  and  Galveston,  have  also  l)een  delivered 
and  commissioncil,  and  about  four  destroyers  have 
satisfactorily  completed  their  trials  and  entered  into 
service. 
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THE    UNDERTYPE    ENGINE. 

By  J.   C.   R.   Adams. 

(Coiithuicii  from  fage  y2o.) 

Previous  articles  by  the  same  author  on  the  subject  of  Portable  Engines  will  be  found  in  the  July, 
.August,  September,  and   October   numbers   of  Page's  Macazin'e,  and  in  the  subsequent  numbers  of 

Page's  Weekly. 


iX  the  Robey  Compound  Undertvpe 
engine  the  bedplate  is  of  cast- 
iron,  forming,  a  very  massive 
,i.nd  rigid  base,  in  one  piece  from 
'■nd  to  end.  As  can  well  be 
imagined,  the  weight  of  this 
unit  in  large  sizes  is  more  than  can  be 
ea:ily  handled  for  export  purposes.  To  meet 
such  casei,  a  wrought-iron  bedplate  has  been 
designed  as  an  alternative,  and  the  engines 
can  be  built  either  way,  at  the  option 
of  the  purchaser.  The  link  expansion  gear 
already  Olustrated  is  used  on  the  high-pressure 
cylinder,  and  an  ndependent  cut-off  valve  is 
applied  to  the  low-pressure  cylinder  worked  by 
a  separate  eccentric,  so  that  the  rate  of  ex- 
pansion can  be  varied  as  desired. 

The  cranks  are  balanced  by  counterweights, 
and  a  central  bearing  is  provided.  Messrs. 
Robey  favour  the  four  gu'de  bars,  as  used 
universally  for  locomotive  engines,  in  place  of 
the  newer  fashion  of  circular  guides. 


ROBEY    COMPOUND    UNDERTVPE    ENGINES    (FIG.    4). 
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The  steam  chests  are  outside  the  cylinders, 
readily  accessible,  and  the  starting  valve  is  of 
commendable  simplicity  and  conveniently 
placed. 

A'together  this  engine,  on  examination, 
appears  well  fitted  to  sustain  the  great  reputa- 
tion of  its  makers. 

The  working  pressure  is  150  lb.,  and  the 
cylinder  ratio  3  to  i. 

A  central  bearing  with  vertical  adjustment 
only  is  fixed  between  the  crank  webs,  the  two 
main  bearings  on  the  frame  being  made  in  four 


I-IG.    3.       DIAGRAM    SHOWIXm    THE    VARYING    I'OINT.S    OF   CUT-OFK   OBTAINABLE 
WITH    THE    ROBEY    AUTOMATIC    EXP.iNSIOX    GEAR. 
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parts,  adjustable  both  vertically  and  hori- 
zontally. 

To  facilitate  starting,  an  automatic  arrange- 
ment admits  steam  direct  from  the  boiler  to  the 
low-pressure  cylinder,  closing  again  as  soon  as 
the  engine  is  in  motion. 

Messrs.  Fowler's  catalogued  dimensions  for 
engines  (as  iig.  5)  with  wrought  or  cast-iron  beds, 
is  as  follows,  the  working  pressures  being,  for 
compounds  120  lb.  to  150  lb.,  and  for  the  two- 
cylinder  automatic  high-pressure  class,  140  lb. 
per  square  inch  : — 
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17         27 

27 

90 

90 

18         29 

30 

90 

The  cylinder  ratios  vary  somewhat  in  the 
different  sizes,  but  average  from  2|  to  2|  to  i. 

Messrs.  John  Fowler  and  Co.,  Ltd.,  Leeds,  were 
the  first  to  apply  the  compound  system  to  under- 
type  engines.  In  the  year  1878  this  firm  pro- 
duced their  "Yorkshire"  engine,  a  non-con- 
densing compound,  and  it  at  once  became 
evident  that  the  right  note  had  been  struck. 

Other  leading  makers  of  semi-portable  en- 
gines quickly  followed,  and  it  is  now  possible 
to  procure  compound  undertype  engines 
of  first-class  design  and  construction  from  a 
number  of  different  sources. 

Fig.  5  represents  Messrs.  Fowler's  design  with 
wrought-ii'on  frame,  balanced  cranks,  tubular 
guides,  and  Hartnell's  automatic  expansion 
gear.  The  same  engraving  also  represents  their 
double  cylinder  automatic  expansion  engine, 
these  engines  being  identical  in  build  with  the 
compound  except  in  the  arrangment  of  cylinders. 
In  engines  of  20  n.h.p.,  and  upwards,  an  out- 
side bearing  is  provided  for  the  crank-shaft. 
{To  be  continued.) 


REAR  ADMIRAL   MELVILLE 
ON    NAVAL    RESERVES. 


Rear-Admiral  G.  W.  Melville  preJictsd  some  time 
ago  that  the  reserve  battalions  of  the  contesting 
foes  in  the  Far  East  will  really  decide  the  contest, 
and  in  the  same  way  he  is  of  opinion  that  it  is  the 
reserve  of  wealth,  resources,  and  manufactures,  as 
well  as  a  great  body  of  men  capable  of  being  trained 
to  naval  duties,  that  will  constitute  the  actual  naval 
strength  of  the   United  States. 

The  admiral  is  emphatically  of  opinion  that 
an  effective '  naval  reserve  of  trained  men  must 
possess  engineering  incUnations  and  mechanical 
abihty.  In  the  operation  of  the  various  mechanical 
apphances  that^re  now  installed  on  board  the  war- 
ship, it  is  a  technical  rather  than  the  nautical  training 
that  must  be  secured.  The  three  great  manufacturing 
nations— England.  Germany,  and  the  United  States— 
thus  possess  an  inestimable  miUtary  advantage  in 
their  abiUty  to  secure  in  time  of  war  the  reserve  of 
men  needful  for  naval  purposes. 

The  experience  of  the  war  with  Spain  conclusively 
showed  that  skilled  mechanics,  with  excellent  powers 
of  observation,  do  not  require  a  long  period  to  be 
trained  for  efficient  duty,  either  in  the  turret  or  in 
the  engine-room.  The  capability  of  the  artisans  of 
different  nations  to  adapt  themselves  to  technical 
naval  duties  may  thus  be  the  real  test  of  strength  of 
sea  power. 

The  co-operation  of  the  engineer  by  no  means 
ends  with  the  mechanical  trainmg  of  the  rank  and 
file.  In  a  few  pointed  sentences  Admiral  Melville 
shows  how  dependent  the  naval  authorities  are  upon 
the  managing  engineer. 

There  are  engineers,  he  says,  in  Europe,  as  well  as 
in  America,  who  are  controlling  and  directing  more 
employees  than  are  comprised  in  the  entne  personnel 
of  the  United  States  Navy.  An  engineering  mmd 
is  an  analysing,  directing,  and  mihtary  mind,  and  it 
can  be  employed  for  the  accomplishment  of  strategical 
and  tactical  movements.  The  rapidity  with  which  an 
army  corps  can  be  moved  may  decide  the  destmy 
of  a  nation;  and  the  success  of  this  work,  under 
existing  conditions,  is  more  likely  to  be  dependent 
upon  the  supermtendent  of  a  raihoad  than  upon  a 
military  commander.  The  executive  ability  of  the 
managing  engineers  of  great  industrial  plants  in 
expeditiously  furnishing  munitions  of  war,  may  be 
of  greater  benefit  than  the  enrolment  of  an  army  corps. 


rAC.P:'S     WEEKLY. 


December  30,  1904. 
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in. — The  National  Encouragement  of  the  British   Inventor:     How  can    it  be 

secured  ?     iConlmiiL,/  /'rom  pai,i  i)2S.] 


'"P'HrC  following  extracts  are  from  Sir  Hiram 
Maxim's  contribution  to  the  discussion  on 
Mr.  Tliwaite's  paper  read  before  the  Society  of 
Engineers  in  March,  7902.  As  to  the  con- 
tinuous taxation  of  the  British  inventor,  Sir 
Hiram  remarked  :  — 

"  It  was  a  great  hardship  to  the  struggling  inventor 
to  be  forced  to  pay  a  standing  tax."  He  compared  the 
taxation  with  that  levied  on  the  owner  of  a  newspaper, 
the  registration  of  which  involved  only  one  payment. 

As  to  the  life  of  a  patent.  Sir  Hiram  Maxim  considered 
that  it  should  be  at  least  17  years. 

In  many  militarj'  and  naval  inventions,  it  took 
nearly  14  years  to  get  them  understood  and  introduced 
into  an  unwilling  service.  In  his  opinion,  this  class 
of  patent  should  not  only  be  very  cheap,  but  should 
also  have  an  exceptionally  long  Ufe. 

On  the  question  of  the  character  of  the  tribunal 
or  testing  the  validity  of  patents — or  patent  disputes — 
Sir  Hiram  Maxim  asked  :  — 

"  Why  should  they  not  have  a  committee  of  experts, 
recognised  by  the  Government,  who  would  be  able 
to  decide  patent  cases  in  a  few  hours  ? 

Sir  Hiram  Maxim's  experience  in  our  British 
system  of  testing  patents  before  non-technical 
judges,  with  merely  legal  training,  is  amusing 
and  full  of  interest.  It  amply  confirms  the 
views  held  by  the  majority  of  those  who  have 
been  compelled  to  defend  their  patent  rights. 

He  remembered  one  case  in  which  he  was  told 
that  the  judge  did  not  go  by  the  quality  of  the  evidence 
at  all,  because  he  did  not  understand  the  subject, 
but  he  looked  rather  at  the  volume  of  the  evidence. 
The  solicitor  admitted  that  he  (Sir  Hiram)  had  an 
extremely  good  case,  and  that  the  facts  were  all  in  his 
favour  :  and  he  (Sir  Hiram)  naturally  supposed,  as 
those  had  lieen  very  clearly  .set  forth  by  a  few  competent 
witnesses,  and  as  there  were  plenty  of  documents 
to  show  the  truth  of  their  contention,  that  that  would 
be  all  that  was  necessary.  However,  the  other  side 
had  put  in  an  immense  volume  of  testimony,  of  an 
extremely  weak  nature,  much  of  it  not  bearing  on  the 
case  at  all,  but  the  lawj-er  said  that  the  judge  would  go 
very    largely   by    the   amount   of   testimony   and    not 


by  its  character.  So  other  witnesses  were  employed, 
and  he  (Sir  Hiram)  suggested  that  if  it  w-aere  true  that 
the  judge  did  not  understand  the  question  at  all, 
and  if  it  were  quite  impossible  to  make  him  under- 
stand it,  the  evidence  should  be  put  on  the  scales 
and  weighed,  without  being  read  at  all,  and  as 
far  as  he  (Sir  Hiram)  was  concerned,  his  case  should 
be  largely  written  on  one  side  of  very  thick  paper. 
The  scales  of  justice  being  completely  impartial,  he 
would  then  be  sure  to  win  his  case. 

He  did  not  remember  ever  having  been  in  a  patent 
suit  in  which  it  was  not  impressed  upon  him  by  his 
legal  advisers  that  the  very  first  thing  they  had  to  do 
was  to  educate  the  judge  ;  and  in  many  cases  he  had 
heard  most  eminent  counsel,  in  opening  a  case,  speak 
for  many  consecutive  hours  in  delivering  a  speech, 
which,  in  reality,  was  nothing  more  nor  less  than  a 
primary  lecture  on  science  and  mechanics — a  lecture 
delivered  for  the  purpose  of  giving  to  the  judge  just 
sufficient  knowledge  of  the  subject  to  enable  liim  to 
understand  the  evidence. 

Sir  Hiram  Maxim  fully  endorsed  the  greater 
part  of  Mr.  Thwaite's  views  on  the  subject 
which  have  been  reproduced  in  these  columns. 

In  discussing  Mr.  Thwaite's  paper,  Mr. 
E.  C.  Shirley- Price  made  use  of  the  following 
argument  in  favour  of  reducing  the  cost  of 
British  patents  : — 

He  was  thoroughly  in  sympathy  with  Mr.  Thwaite, 
as  to  the  penalising  etiect  of  the  British  patent  laws 
upon  the  poor  man. 

He  believetl  that  the  majority  of  our  inventions 
w  e  the  result  of  the  obsersations  of  working  men. 
But  if  a  workman  made  liis  invention  known  to  his 
employer,  in  most  cases  he  feared  he  would  get  few 
thanks  for  it. 

Therefore  the  man  kept  the  knowledge  to  himself, 
until  he  had  got  a  little  money,  and  until  he  could  take 
out  a  provisional  specification. 

Perhaps  whcu  the  second  payment  became  due  the 
man  would  be  w  ithout  money  and  his  invention  would 
be  lost. 

He  hoped  that  th  new  patent  law  would  reduce  the 
taxes  to  the  level  of  those  of  an  .American  patent. 
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LAUNCHES    AND   TRIAL   TRIPS. 


H.M.     BATTLESHIP     "HINDUSTAN." 

This  first-class  battleship  has  just  completed  her 
official  trials.  The  Hindustan,  the  third  of  the  modern 
British  battleships  built  by  Mesrs.  John  BrowTi  and 
Co.,  at  Clydebank,  is  of  the  King  Edward  VII.  class, 
with  a  total  length  of  425  ft.,  and  a  beam  and  draught 
of  78  ft.  and  26  ft.  9  in.  respectively.  Her  displace- 
ment is  16,350  tons,  and  her  engines,  also  constructed 
by  the  builders  of  the  vessel,  are  designed  to  indicate 
iS.ooo  h.p.,  giving  a  speed  of  18-5  knots.  She  is  fitted 
with  eighteen  boilers  of  the  Babcock  and  Wilcox  type, 
and  three  of  the  cylindrical  type. 

NEW    TURBINE    STEAMER. 

There  was  launched  a  few  days  ago,  from  the  yard 
of  Messrs.  Alexander  Stephen  and  Sons,  Ltd.,  Glasgow, 
the  ocean  turbine  steamer  Virginian,  for  the  Allan 
Une.  This  steamer,  and  the  sister  ship  Victorian,  have 
been  built  for  the  Canadian  mail  and  passenger  service 
of  the  Allan  Une.  The  Virginian  is  S40  ft.  long, 
50  ft.  broad,  and  40+  ft.  in  depth.  She  will  have 
three  propellers  worked  by  one  high-pressure  and  two 
low-pressure  Parsons'  turbine  engines,  which  will 
revolve  at  very  high  speed — from  270  to  300  revolutions 
per  minute.  The  central  propeller,  arranged  as  in  a 
single-screw  vessel,  is  worked  by  the  high-pressure 
turbine,  while  the  other  two  propellers  are  arranged 
as  in  a  twin-screw  steamer,  with  a  reversing  arrange- 
ment which  will  enable  them  to  be  driven  full  speed 
astern  either  together  or  independently.  The  Virginian 
is  constructed  to  carry  1,500  passengers,  and  is  fitted 
with  Marconi  apparatus. 

BELFAST. 

The  steel-screw  steamer  Telamon,  built  by  Messrs. 
Workman,  Clark  and  Co.,  Ltd.,  has  been  under- 
going her  trials  in  Belfast  Lough.  This  vessel  is 
the  fifteenth  built  by  the  above  firm  for  the  same 
owners,  Messrs.  Alfred  Holt  and  Co.,  of  Liverpool, 
and  is  3S3  ft.  long  with  a  gross  tonnage  of  4,500  tons. 
In  designing  the  Telamon,  special  consideration  has  been 
given  to  the  requirements  of  the  Australian  trade. 

The  engines  and  boilers,  constructed  by  Messrs. 
Workman,  Clark  and  Co.,  at  their  Queen's  Road 
Works,  consist  of  a  set  of  inverted  direct  acting  triple 
expansion  engines,  with  the  necessary-  auxiliaries 
supplied  with  steam  from  two  large  steel  cylindrical 
multitubular  boilers  working  under  the  owners,  closed 
ash  pit  system  of  forced  draught. 


COAST     GUARD     CRUISER. 

Messrs.  Workman,  Clark  and  Co.,  Belfast,  have  also 
just  launched  from  their  South  yard  a  steel  screw 
steamer  which  they  have  built  to  the  order  of  the 
British  Admiralty.  The  new  vessel  has  been  named 
Squirrel,  and  will  be  employed  as  a  Coast  Guard 
cruiser  in  the  English  Channel.  The  engines  and 
boilers  have  been  constructed  by  the  builders  at 
their  Queen's  Road  Works,  and  consist  of  a  set  of 
triple-expansion  engines  supplied  with  steam  from 
multitubular  boilers  working  at  a  pressure  of  155  lb. 
per  square  inch. 

THE    TYNE. 

On  Friday  afternoon  last,  there  was  launched  from 
the  yard  of  the  Northumberland  Shipbuilding  Company, 
Ltd.,  Howdon-on-Tyne,  the  screw-steamer  Hillhoxise, 
built  to  the  order  of  Messrs.  John  Cory  and  Sons,  Ltd., 
Cardiff,  for  the  Seville  and  United  Kingdom  Carrying 
Company,  Ltd. 

This  vessel  is  the  tenth  built  for  the  above  firm  and 

is  constructed  to  the  highest  class  at  Lloyd's,  single 

deck,  built  under  special  survey.     Her  dimensions  are 

335  ft.  overall,  48  ft.  breadth  extreme,  and  24  ft.  3  in. 

moulded.     The  machinery  will  be  supplied  by  Messrs. 

Richardsons,  Westgarth  and    Co.,    Ltd.,    Sunderland, 

with  cyUnders  23^  in.,  39  in.  and  64  in.  by  42  in.  stroke, 

and  two  large  boilers   1 5  ft.    diameter  by  10  ft.  6  in. 

long,  with  a  working  pressure  of    160  lb.    per  square 

inch.     The  vessel  is  designed  to  carry  5,200  tons  on  a 

light  draft. 

THE    TEES. 

Messrs.  Ropner  and  Son,  Stockton-on-Tees,  have 
just  launched  from  their  yard  a  new  steel-screw  steamer. 
The  principal  dimensions  are:  Length,  325  ft.  3  in., 
breadth,  46  ft.  6  m.,  depth,  23  ft.  The  vessel  will 
be  classed  100  Ai  at  Lloyds,  and  is  built  on  the  two- 
deck  rule,  having  one  deck  laid  with  poop,  bridge  and 
forecastle.  The  poop  will  be  fitted  up  for  accom- 
modation of  captain  and  officers,  whilst  the  engineers' 
accommodation  will  be  arranged  in  houses  on  the 
bridge  deck,  the  crew  being  berthed  in  the  forecastle. 

The  engines,  which  are  of  the  triple-expansion  type, 
by  Messrs.  Blair  and  Co.,  Ltd.,  of  Stockton-on-Tees, 
are  of  about  1,250  i.h.p.,  having  two  steel  boilers 
15  ft.  diameter  by  10  ft.  long,  working  at  160  lb. 
steam  pressure.  The  vessel  has  been  built  to  the 
order  of  Messrs.  Henry  Scholefield  and  Sou,  New- 
castle-on-Tyne,  under  the  superintendence  of  Mr. 
Baxter  and  Captain   J.   Temple,   both  of  Newcastle. 
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HEAT  TREATHENT  EXPERIHENTS   WITH 
CHROriE'VANADIUn   STEEL. 

Bv    Cai'Tain      H.    Riai.l     Saxkky     and     Mk.     I.    Kknt     Smith. 


¥  T  7E  were  led  to  experiment  by  the  promising  tensile 
»  »  results  anil  bcndini;  and  welding  properties 
of  a  sample  of  steel  containing  small  percentages  of 
chromium  and  vanadium.  The  cost  of  "medicine" 
of  Such  steel  is  also  comparativclv  low,  and  experiments 
were,  therefore,  undertaken  with  the  object  of  making 
this  special  steel  on  the  open  liearth.  Unfortunately, 
the  works  at  Queen's  Ferry,  where  the  experiments 
were  being  made,  were  closed  down  in  regard  to  the 
manufacture  of  steel,  and  the  progress  towards  making 
this  special  steel  for  commercial  purposes  has  been 
retarded. 

The  following  table  shows  the  chemical  analysis 
of  Chrome-Vanadium  steel,  and  the  principal  tests 
were  carried  out  with  cast  349,  analysis  Xo.  2. 


AnalyslB  No. 

1 

2     j     3 

4      1      S      '      6           7      18 

Crucible 
Cast 
3  W. 

Open  hearth  casts.                    ' 

Cruci- 

1,1                            ble 
'                          Cast. 
Cast     Cast     Cast     Cast  ;  Cast      Cast    Spring 
31>J.   .    H5.  1    300.      233.   ;   282.   ,    270.     Steel. 

'            1            1 

Per 
cent. 

Per      Per       Per 
cent.     cent.     cent. 

Per   1    Per 
cent  1  cent. 

Per       Per 
cent.    cent. 

Cubon     . 

0-22 

0'297   0-290  |0-27-l 

0-230 

0-3SO 

0-203,0-440 

1 

Silicon 

0  08C 

1 
0059  0-017 

0-065 

0-015 

0-005 

1 
0019:0173 

Mangancso 

0-29 

0-394   0-399 

0-491 

0-3S6 

0-472 

0-245   0-837 

1 

Cliromium 

1-02 

1 
l-OGG  0-930 

1-070 

0-60 

1  267 

0-300  i  I -044 

Vuiadiam 

0-I7 

0-169  0-lCO 

0-181 

0-160 

0-187 

o-ioo'n-iss 

Phospl 

oroa,  Sul 

;ihur  and  Arsenic  under  0-04  per  cent. 
Alumininm  nd. 

chi;mical  analysis  of  chkomk-vaxaimim  !!tei-;l. 

The  scheme  of  heat  treatment  was  practically  tlie 
same  as  that  followed  by  the  Alloys  Researcli  Com- 
mittee. The  heat  treatment  at  500  deg.  C.  (932  deg. 
F.)  alone  is  additional,  and  was  carried  out  because 
it  had  been  stated  that  quenching  in  oil  at  this  tem- 
perature gave  very  good  results  ;  and  the  heat  treat- 
ment at  690  deg.  C.  (1,274  deg.  I-".)  corresponds  to  the 


720  deg.  C.  (1.328  deg.  F.)  treatment  of  the  Alloys 
Research  Committee,  the  lower  temperature  being 
selected  because  cooling  curves  of  this  special  steel 
showed  that  the  Ar,  point  was  between  710  deg. 
and  715  deg.  C.  (1,310  deg.  F.).  The  quenching  was 
done  in  a  good  bulk  of  water  at  20  deg.  to  25  deg.  C, 
or  in  lard  oil,  and  tlie  sample  well  moved  to  ensure 
equal  contact.  For  reheating  the  sample  was  intro- 
duced with  the  muffle  slightly  under  the  desired 
temperature;  the  temperature  was  then  raised,  and 
held  at  the  desired  point  for  ten  minutes.  For  the 
annealing  tests  the  samples  were  introduced  into  a 
muffle  at  about  500  deg.  C.  (932  deg.  F.),  which  was 
then  gradually  raised  to  the  desired  point,  and  held 
for  half-an-hour  at  that  temperature ;  the  samples 
were  then  w-itlidrawn  and  cooled  in  warm  ashes. 

In  the  soaking  tests,  the  temperature  of  the  samples 
was  raised  with  that  of  the  furnace  to  the  desired 
temperature,  whic  hwas  then  maintained  at  that  point 
for  12  hours,  and  the  samples  were  left  in  the  muffle 
to  cool. 

The  majority  of  the  [ihoto-niicrographs  were  made 
at  a  magnification  of  350,  but  have  been  slightly  reduced 
for  reproduction  in  Page's  Weekly,  and  the  sections 
were  prepared  from  separate  pieces  of  metal  treated 
simultaneously — in  the  centre  of  the  muffle  with  the 
tensile  pieces. 

The  muffle  was  of  the  electric  resistance  type,  with 
current  at  100  volts  pressure,  27  amperes  being  re- 
quired to  keep  the  muffle  at  1,200  deg.  C. 

The  principal  temperature  observations  were  made 
by  means  of  an  electric  resistance  thermometer,  con- 
nected to  a  Callender  and  Griffith's  recorder,  while,  as 
a  check,  indications  were  continuously  taken  with  a 
thermo-couple   and    multivolt    meter.. 

The  authors  are  of  opinion  that  the  best  recalescence 
results  can  be  obtained  by  the  use  of  a  very  carefully 
standardised  couple,  the  maintenance  of  an  efficient 
vacuum  in  the  furnace  chamber,  a  delicate  galva- 
nometer, and  a  chronograph  recorder.  The  average 
recalescence  point  of  tlirce  closely  agreeing  cooling 
curves  of  cast  349,  taken  in  tliis  way,  practically  agrees 
with  tliat  determined  by  the  differential  method  at 
the  National  Physical  Laboratory. 
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Effect  of  Annenling   Cr  Va   Sla-l. 
Tensile.   Impiut.  ami   An:, Ms    Tests,  pluttcd  from    Tiihlc    I.      flwt.-micyofinit.hs    x    3M  dmn 


Effect  of  Soaking  Cr  Va  Steel. 
Tlitsik,  Impact,  ami  .■irnvUls  Tests,  plotted  Inmi  Table  I       Plwlo-micrngraphs    ,    350  dian 
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COOLING   ClRVIi    OF    CHR(  ]MI>VA\AUI1M    STKKL. 

The  tensile  tests  were  made  by  means  of  a  Buckton 
30-ton  macliine  tittcd  with  a  Wickstced  autographic 
recorder.  The  tensile  pieces  were  only  9  in.  all  over 
throughout,  ami  the  elongation  was  measured  on  2  in. 
All   precautions  were   taken    to  ensure  accuracy. 

The  "  notched  "  impact  tests  were  ma<le  on  the 
impact  testing  machine,  which  will  be  familiar  to 
readers,  the  test  pieces  being  9  in.  broad,  the  depth 
of  notch  such  that  01 37  in.  of  metal  remained,  and  the 
specimen  was  broken  with  one  blow.  Professor 
.\rnold  made  the  allernations-of-stress  tests  on  pieces 
)j  in.  s<piare,  but  as  (hey  were  made  on  the  new  machine 
the  results  must  be  taken  as  comparative  only. 

The  results  of  the  mechanical  tests  are  mostly  shown 
plotted  in  figures  i  to  6,  but  the  hand-bending  tests 
are  shown  in  a  separate  table. 

Probably  the  most  noticeable  deduction  to  Ik  de- 
rivttl  from  the  results  shown  in  figures  i  to  6  is  the 
marked  change  that  takes  place  between  the  tem- 
peratures of  690  (leg.  C.  and  800  deg.  C.  (1,274  <leg.  F. 
and  1.472  dcg.  F.).  Thcchangenodonbt  takesplaceat 
the  .Xr,  ]xiint  which  is  between  7iodeg.C.  pi<  71 5  deg.C. 
and  the  alteration  taking  place  in  the  photo-micrograph 


section,  as  well  as  in  the  mechanical  tests  can  be  seen 
at  a  glance.  In  the  annealing  and  soaking  trials, 
tigs.  I  and  2,  the  result  of  the  change  is  to  reduce  the 
yield  point  and  the  ultimate  stress  materially,  but  to 
increase  greatly  the  impact  figure,  while  the  elonga- 
tion and  reduction  of  area  are  also  somewhat  increased. 

The  water-quenching  trial  (tig.  3)  shows  that  quench 
ing  at  690  deg.  C.  has  little  effect  on  the  steel,  as  com- 
pared with  the  raw  steel  or  that  annealed  at  620  deg.  C, 
but  when  quenched  at  Soo  deg.  C.  the  steel  is  quite 
ruined.  The  great  dilierence  in  the  hand-bending 
tests  when  water-quenched  at  690  deg.  C.  and  800  deg. 
C,  shown  in  the  table,  should  also  be  noted. 

In  the  case  of  the  oil  quenching  trials  (tig.  4),  the 
tensile  figures  are  not  materially  changed  between 
these  temperatures,  but  the  impact  figure  and  number 
of  alternations  in  Professor  .Arnold's  test  are  much 
reduced. 

The  hand-bending  test  also  shows  a  material  differ- 
ence ;    when  oil  quenched  at  690  deg.  C.  the  sum  of 
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the  right  angles  bent  was  i6,  whereas,  when  oil  quenched 
at  800  deg.  C,  the  test  piece  snapped  at  30  forward. 
The  oil  tempering  series  shows  no  very  marked  efiect 
at  the  critical  temperature  on  the  mechanical  tests, 
except  a  considerable  increase  in  the  yield  point,  but 
the  photo-micrograph  section  shows  an  entirely 
different  structure — as  will  be  seen  in  fig.  5  (photo-micro- 
graphs, Nos.  3  and  4).  In  the  case  of  the  latter  it  will  be 
noted  that  the  high  elastic  limit  is  attained  at  some 
sacrifice  of  the  ductihty,  and  of  the  resistance  to  alter- 
nating stresses.  By  quenching  at  1,000  deg.  C.  a 
martensitic  structure  is  obtained  {photo-micrograph 
No.  5,  plate  5),  which  is  not  broken  down  sufficiently 
by  tempering  at  350  deg.  C.  to  render  the  material 
a  safe  one  for  anything  but  "  steady  "  loads. 

Comparing  photo-micrographs  quenched  below  An 
and  quenched  above  Ar^,  and  both  subsequently 
reheated  to  600  deg.  C,  it  will  be  seen  that  the  structure 
is  entirely  different  in  the  two  cases,  though  the  tensile 
tests  remain  somewhat  constant  ;  at  the  same  time, 
the  resistance  to  impact  has  enormously  increased, 
and  the  resistance  to  alternation-of-stress  has  been 
completely  brought  back  to  its  original  figure. 

It  is  seen  from  some  of  the  examples  that  oil  tem- 
pering, although  it  does  not  very  materially  alter  the 
tensile  tests,  has  an  enormous  effect  on  the  impact 
figure.  It  would  not  appear  from  the  tensile  tests 
alone  in  some  examples  that  the  steel  is  in  a  ruined 
condition,  although  it  really  is  so,  as  is  shown  by 
Arnold's  test  (only  868  alternations  as  against  2,000), 
and  photo-micrographs  No.  7,  fig.  2.  The  impact  tests 
group  themselves  into  very  low  average  figure  with 
good  agreement  in  readings,  medium  average  with 
great  variations  in  readings,  and  good  and  very  good 
average  with  agreement  in  readings.  The  illustrations 
show  how  these  three  groups  are  made  up,  the  first 
being  that  of  "  ruined  steels,"  the  second  that  of  raw 
steel  where  heat  treatment  has  taken  place  below 
the  critical  temperature  (ArJ.  The  figures  show- 
that  the  average  impact  test  figure  varies  more  with 
the  heat  treatment  than  the  tensile  tests. 

In  the  hand-bending  test,  the  results  of  which  are 
given  in  the  table  on  page  974, the  great  superiority  of  the 
chrome-vanadium  steel  and  of  the  nickel  steel  is  very 
marked.  The  fractures  produced  by  the  hand-bending 
test  follow  to  a  certain  extent  the  impact  fractures 
(see  figs.  I,  2  and  4). 

In  the  raw  chrome-vanadium  steel,  and  also  when 
heat-treated  below  the  Ari  point,  the  ferrite  is  prin- 
cipally arranged  in  meshes,  whereas  in  the  pure  carbon- 
steel  it  is  more  in  the  form  of  lumps.  The  structure 
of  the  chrome-vanadium  steel  annealed  above  the  Ar, 
point,  is,  however,  similar  to  that  of  the  pure  carbon- 


steel,  as  will  be  seen  by  examining  photo-micrographs 
Nos.  5  and  6,  fig.  i. 

The  alteration  in  the  structure  produced  at  Soo  deg. 
C.  (1,472  deg.  F.)  is  continued  to  a  slight  extent  when 
soaked  at  this  temperature,  as  also  when  soaked  at 
900  deg.  C.  (1,652  deg.  F.)  ;  but  annealing  for  half- 
an-hour  only  at  900  deg.  C.  and  1,100  deg.  C.  (2,012  deg. 
F.)  appears  to  diffuse  the  cementite.  At  the  latter 
temperature  well-marked  ferrite  boundary  lines  are 
obtained.  It  is  to  be  noted  that  this  latter  treatment 
has  largely  brought  back  the  original  tensile  strength 
of  the  metal  that  had  been  lost  in  annealing  at  800  deg. 
C.  and  900  deg.  C,  though  the  resistance  to  impact 
of  the  material  is  very  poor  and  irregular.  The  effect 
of  soaking  at  1,200  deg.  C.  (2,192  F.)  is  to  produce 
large  ferrite  crystals  and  to  render  the  carbide  massive, 
and  the  structure  is  obviously  ruined  ;  the  mechanical 
tests  do  not,  however,  suffer  as  much  as  might  be 
expected,  the  impact  figure  is  even  improved  and  is 
more  regular,  but,  except  Professor  Arnold's  alter- 
nation test,  is  decidedly  reduced.  (Nos.  i  and  7,  fig.  2.) 
It  will  be  noted  that  in  every  case  except  where  such 
treatment  ruins  the  steel,  the  chrome-vanadium 
steel  is  distinctly  less  sensitive  to  heat  treatment  than 
is  the  pure  carbon  steel,  and  the  impact  figure  consider- 
ably larger. 

A  further  comparison  is  made  in  plate  6  between 
annealed  chrome-vanadium  steel  and  annealed  0-468 
carbon-steel,  also  between  oil-tempered  chrome- 
vanadium  steel  (photo-micrograph.  No.  3)  and  oil- 
tempered  0-468  and  0-254  carbon-steel  ;  and  the  strong 
similarity  between  the  annealed  chrome-vanadium,  and 
the  oil-tempered  0-468  carbon-steel  shown  therein  appear 
to  the  authors  to  be  an  important  point,  because  in 
the  case  of  the  annealed  chrome-vanadium  steel  the 
characteristics  are  maintained  throughout  the  mass, 
whereas  in  the  case  of  an  oil-tempered  steel  in  large 
masses  it  depends  entirely  on  circumstances  as  to  the 
depth  the  effect  penetrates.  The  oil-tempering  of 
chrome-vanadium  steel,  however,  further  improves 
its  quahty,  especially  in  regard  to  the  elastic  Umit  and 
resistance  to  impact,  but  it  is  to  be  noted  that  in  this 
case  the  alternations  (.\mold's  test)  are  diminished  ; 
here  the  tempering  has  not  been  quite  powerful  enough 
for  the  quenching,  and  a  higher  re-heating  temperature 
appears  desirable. 

The  diminished  sensitiveness  to  heat  treatment  is, 
it  need  hardly  be  said,  a  matter  of  the  greatest  practical 
value.  It  is  important  to  note,  however,  that  if  the 
tensile  strength  is  to  be  maintained  the  annealing 
temperature  should  not  exceed  650  deg.  C.  (1,202  deg. 
F.),  but  if  the  best  all-round  result  is  required,  then 
the  annsaling  temperature  should  be  900  deg.  C. 
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MR.    JOSEPH    HENRY    COLLINS,    F.C.S. 


■V|K.  JOSKl'H  HEXKY  COLLINS.  F.G.S., 
was  bom  in  London  in  1841.  During 
the  earlj'  part  of  his  career  he  liv-ed  in  Derbyshire, 
where,  as  the  result  of  frequent  visits  to  the 
Matlock  Caves  and  fossiliferous  hills  of  Crich, 
while  still  ^'ery  young,  he  acquired  a  taste  for 
geological  and  mineralogical  studies  which  had 
a  permanent  effect  on  his  after  life.  In  1850  he 
returned  to  London,  and  a  few  years  later  he  was 
articled  to  a  decorative  sculptor,  which  profession 
he  followed  «'ith  marked  success  until  he  reached 
the  age  of  twenty-seven,  when  he  happily  re- 
verted to  scientific  pursuits. 

From  1864  to  1868  he  was  an  occasional  student 
at  the  Museum  of  Practical  Geologj',  and  Royal 
College  of  Chemistry,  where  he  had  the  advantage 
of  instruction  from  Professor  Hoffman.  In  May, 
1S68,  he  was  a  succcessful  comiietitor  for  one  of  the 
Royal  E.xhibitions  at  the  Royal  School  of  Mines, 
and  subsequently  he  accepted  an  api^ointment 
as  Lecturer  and  Assistant  Secretarj'  to  the  ^liners' 
.Association  of  Cornwall  and  Devon.  Later  on 
he  became  SecretarA'  of  the  Cornwall  Polytechnic 
Society ;  also  of  the  Royal  Institution  of  Corn- 
wall, and.  for  a  time,  was  Curator  of  the  Royal  Geo- 
logical Society  of  the  same  county.  About  this 
time  he  was  elected  member  of  the  general  com- 
mittee of  the  British  Association. 

In  1873,  yir.  J .  H.  Collins  commenced  to  prac- 
tice as  a  consulting  mining  engineer.  Shortly 
afterwards  he  was  appointed  Public  .-\nalyst  for 
the  county  of  Cornwall,  and  latei  on  he  held  a 
similar  post  for  several  other  Cornish  boroughs. 
In  1880  the  Rio  Tinto  Comi)any  offered  him 
a   |)osition  as  chief  chemist  and  metallurgist  at 


their  mines  in  S])ain.  Having  accepted  their 
proposal,  in  February,  1881,  Mr.  Collins  j^roceeded 
to  Spain  to  enter  upon  his  duties,  but  before 
leaving  Cornwall  he  was  the  recipient  of  several 
valuable  testimonials  in  recognition  of  his  scien- 
tific services  to  the  county.  After  about  three 
years  abroad  ilr.  Collins  found  it  necessary  to 
resign  his  post  in  consequence  of  the  climate  of 
the  Rio  Tinto  district  ha\ang  proved  injurious 
to  his  health.  He  returned  to  England,  and 
resmned  practice  in  London  as  a  consulting 
mining  and  metallurgical  engineer.  Since  that 
year  he  has  been  continuously  engatjed  in  the 
practice  of  his  profession — in  this  capacity  he  has 
frequently  visited  Canada,  the  United  States, 
Mexico,  Lower  Burma,  Hungarj',  Norvvav  and 
Sweden.  Associated  with  the  firm  in  London  is 
his    son,   Mr.  Henry   Francis  Collins.   .A.R.S.JL 

A  frequent  contributor  to  the  proceedings  and 
transactions  of  several  technical  societies,  ^Ir. 
Collins  is  also  the  author  of  the  authoritative 
"  Handbook  to  the  Mineralogy-  of  Cornwall  and 
Devon,"  and  the  translator  of  M.  Leon  Mois- 
senet's  "  Rich  Parts  of  the  Lodes  of  Cornwall." 

In  1869  he  was  elected  a  Fellow  of  the  Geolo 
gical  Society  of  London.  A  few  years  later  he 
was  one  of  the  founders  of  the  Mineralogical 
Society  of  Great  Britain  ;  he  is  also  a  member 
of  the  Society  of  Arts,  and  of  the  Society  of 
Chemical  Industry.  When  the  Institution  of 
Mining  and  Metallurgy  was  established  he 
was  appointed  a  member  of  the  Council,  and 
was.  a  few  years  later,  elected  President.  He 
has  also  ser^'ed  as  President  of  the  Royal  Geolo- 
gical Society  of  Cornwall. 
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Babcock   &  Wilcox   Coal   Handling  Plant  at  Brimsdown. 


'  I  M-IE  subject  of  mechanically  liandlinir 
materials  in  large  quantities  is  now- 
receiving  much  attention  amongst  engineers 
generally,  and  more  particularly  amongst 
engineers  of  electric  lighting  and  power 
stations,  where  large  quantities  of  coal  are 
annually  used.  By  the  courtesy  of  Messrs. 
Babcock  &  Wilcox  we  illustrate  on  pages  981 
and  982  the  conveyor  erected  by  them  for  the 
Metropolitan  Tramways  Electricity  Works  at 
Brimsdown. 

The  simplest  manner  of  representing  the 
saving  which  can  be  affected  by  conveying 
machinery  is,  perhaps,  in  cost  per  ton  of  coal, 
and  when  this  cost  falls  from  say  6d.  to  ^d.  or 
;Jd.  it  is  a  simple  calculation  to  find  the  annual 
saving  in  the  coal-handling  bill.  Thus,  suppose 
a  power-station  uses  10  boilers,  each  consuming 
one  ton  of  coal  per  hour,  of  10  hours  per  day, 
and  300  days  per  annum,  the  total  cost  used 
will  be  10  by  10  by  300  30,000  tons  per 
annum  ;  therefore,  the  cost  would  be,  at  ^d.  per 
ton,  ;^93  15s.  by  the  conveyor  methqd  ot  hand- 
ling, against  ^750  per  annum  at  6d.  per  ton 
by    the   old   system,    leaving   a   net   saving   of 

It  is  claimed  that  the  Babcock  iN:  Wilcox 
'■  Gravity- Bucket  "  conveyor  has  proved  equal 
to,  and  has,  in  many  cases,  exceeded  this 
saving,  for  when  working  under  the  best  con- 
ditions, it  shows  a  cost  of  less  than  \(i.  ]ier  ton 
for  the  complete  conveying  and  elevating  pro- 
cess, while  it  may  be  taken  as  a  minimum  cost 
of  handling  by  manual  labour,  that  zd.  per  ton 
must  be  expended  for  simply  shovelling  over, 
without  conveying  or  elevating. 

The  conveyor  is  in  reality  a  series  or  train  of  tip- 
]iing  cars  linked  togetiierand  perfectlybalanced. 

A  fe.'iture  in  this  conveyor  which  contributes 
very  largely  to  its  low  CQSt  of  working  and 
elliciency  is  the  method  of  driving  employed. 
The  driver    may   be    actuated    by  any  motive 


power  obtainable,  and  consists  of  a  spur-geared 
engine  operating  two  sets  of  pawls.  The  latter 
drop  into  position  on  the  chain  at  the  correct 
points,  and  thrust  forward  the  two  sides  simul- 
taneously. Before  leaving  its- position  on  the 
driving  stud  of  the  chain  the  pawl  recedes  to  a 
considerable  extent  from  it,  so  that  no  friction 
is  experienced  in  withdrawing  the  pawl  from 
the  chain,  and  over  and  above  this,  the  with- 
drawal leaves  a  very  considerable  latitude  for 
wear  in  the  chain,  without  in  any  way  affecting 
its  efliciency,  or  that  of  the  driver. 

Another  special  feature  of  the  conveyor  is 
the  application  of  free  or  revolving  curves, 
where  the  direction  of  the  conveyor  is  changed, 
either  from  the  horizontal  to  the  vertical  in  the 
same  plane,  or  at  any  angle  to  the  first  plane  of 
motion.  In  descending  from  an  upper  run  to 
any  depth,  the  maximum  stress  is  at  the  point 
of  turning  to  descend,  and  here  the  wheels 
carrying  the  chain  and  buckets  cease  to  rotate 
as  soon  as  they  touch  the  revolving  free-wheels, 
and  when  movement  ceases  friction  also  ceases, 
and  consequently  wear  on  the  chain,  wheels, 
and  axles. 

The  power  required  to  drive  a  Balicock  & 
Wilcox  conveyor  can  be  easily  estimated  with 
fair  exactitude,  and  should  be  taken  as  made 
up  of  two  parts  :  first  the  power  to  drive  the 
conveyor  empty  ;  and  secondly,  the  power 
required  to  raise  ;i  certain  weight  of  coal  per 
minute  through  a  given  height.  Experiment 
has  decided  the  first ;  and  the  second  is  the 
mechanical  equivalent  of  the  work  done. 

The  conveyor  is  practically  automatic  in  its 
cycle  of  action,  no  handling  being  necessary 
from  the  point  at  which  the  material  is  delivered 
into  the  receiving  hopper  until  it  is  "  dis- 
charged ''  further  than  moving  the  levers  of  the 
dumpers  to  fill  up  the  bunker  sections  requiring 
to  be  operated  on.  The  general  construction  of 
the  conveyor  will  be  seen  from  the  illustrations. 
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General  arrangement  of   the   driver  and   paw 

mechanism.     The    driver    is    actuated    by    an 

electric  motor,  geared  direct. 


THE     IIRIMSDOWN     CONVEYOR     PLANT. 
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WEST    VIEW    OF     THE     PUVALLUl'     POWER     HOUSE,     WITH     FOUR     GENERATORS    IX     Ol'ERATION. 

THE    PUYALLUP    RIVER  WATER   POWER 
DEYELOPHENT. 


HE  cities  of  Seattle  and  Tacoma, 
Washington,  and  their  suburban 
towns,  have  in  five  years  increased 
111  population  from  130,000  to  up- 
wards of  225,000  ;  and,  to  supply 
the  consequent  demand  for  electric 
power,  an  unusually  large  generating 
plant  of  the  most  modern  type  has  been  constructed 
on  the  Puyallup  River. 

The  Puget  Sound  Power  Company,  the  owner  of  the 
plant,  was  organised  in  the  year  1902,  and  a  general 
plan  was  adopted  for  the  development  of  pawer  on 
the  Puyallup  River  with  an  initial  installation  of 
20,000  h.p.  The  design  consists  of  diverting  the 
Puyallup  River  just  below  the  junction  with  the 
Mowich,  and  carrying  the  same  by  means  of  a  flume  to  1 
miles  to  a  reservoir  located  on  a  high  plateau,  and 
thence  discharging  by  means  of  steel  pipes  against 
wheels  in  the  power  house  under  a  head  of  872  ft.. 
the  water  wheels  so  driven  to  be  direct  connected  to 
electric  generators,  and  the  electric  power  so  produced 
to  be  transmitted  at  a  pressure  of  55,000  volts  forty- 
eight  miles  to  Seattle  and  thirty-two  miles  to  Tacoma. 
The  first  generator  unit  of  5,000  h.p.  was  put  into 
commercial  operation  delivering  power  to  Seattle  and 
Tacoma  on  April  14th  last,  less  than  fourteen  months 
after  work  was  commenced  ;  the  plant  was  put  into 
complete  operation  for  its  initial  installation  of  20,oco 
h.p.  on  July  23rd,  1903. 


The  Puyallup  River  has  its  source  in  the  glaciers  of 
Mt.  Rainier,  next  to  the  highest  mountain  in  the  United 
States,  and  one  of  the  great  peaks  of  the  world,  cover- 
ing 200  square  miles  and  rising  14.500  ft.  above  the 
waters  of  Puget  Sound. 

The  Puyallup  and  Mowich  rivers  drain  a  ian-shape 
section  of  the  mountain  and  its  glaciers.  Although 
the  dam  and  intake  are  located  within  ten  miles 
of  the  nearest  glacier,  the  elevation  at  this  point  of 
diversion  is  only  about  1 ,700  ft.  above  sea  level,  and  the 
climate  at  this  elevation  is  so  uniformly   mild   and   the 


INTAKE    AND     DAM,    LOOKING     EAST. 

Showing  incompleted  radial  gate  at  the  lift. 
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water  flows  so  rapidly  that  no  ice  comes  clown  the  river, 
nor  is  formed  either  in  the  flume  or  reservoir. 

The  power  is  used  for  all  branches  of  service — light, 
power,  and  railway.  It  supplies  the  electric  railway 
svstenis  in  Seattle  and  Tacoma  ai;gregatint;   1.S6  miles 
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01  trollLV  road,  the  multiple  unit,  third  rail  line  between 
Seattle  and  Tacoma,  two  cable  roads,  one  in' Seattle  anid 
one  in  Tacoma,  furnishes  power  for  numerous  factories, 
together  with  the  shops  of^the  Northern  Pacific  Railway 
and  the  new  pumping  plant  of  the  city  of  Tacoma,  and 
supphes  the  greater  portion  of  commercial  and  residence 
lighting  and  street  lighting  in  Seattle  and  in  the  towns 
between  Seattle  and  Tacoma. 

Much  of  the  power  is  distributed  as  alternating 
current — two-phase  for  power  and  single-phase  for 
lighting — but  there  is  also  connected  io,ooo  kilowatts 
of  converting  capacity  for  producing  direct  current, 
2,000  kilowatts  of  which  is  used  for  light  and  stationary 
motor  supply.  The  bulk  of  the  converting  machinery 
(7,300  kilowatts)  being  of  the  synchronous  type,  it 
is  not  necessary  for  the  water  power  plant  to  generate 
or  transmit  idle  currents. 

The  distribution  of  the  current  to  the  various 
localities,  and  the  transformation  and  conversion  for 
various  uses  takes  place  at  eleven  sub-stations,  con- 
taining 26,000  kilowatts  of  transformer  capacity. 
Six  of  these  are  designed  for  transforming  the  55,000- 
volt  current  to  lower  voltage  and  eight  contain 
macliinery  converting  to  direct  current  for  railway  use. 

DAM     AND     INTAKE. 

.At  a  point  one-hall  mile  below  the  confluence 
of  the  Puyallupand  Mowich  rivers,  and  about  1,700  ft. 
above  sea  level,  is  located  the  dam  and  intake  of  the 
Puget  Sound  Power  Company.  Here  the  water 
necessary  for  the  operation  of  its  plant  is  diverted 
by  a  low,  solidly  constructed  dam,  through  a  masonry 
intake,  to  a  flume  which  is  constructed  on  the  South- 
west side  of  the  river  for  a  distance  of  ten  miles.  The 
dam  or  diverting  weir  is  200  ft.  long,  and  5  ft.  high, 
and  covers  the  bed  of  the  river  longitudinally  for  a 
distance  of  60  ft.,  exclusive  of  the  down  stream  apron. 

It  is  built  down  to  an  impervious  bottom  of  clay 
hardpan,  and  is  made  tight  by  three  rows  of  triple 
lap  sheet  piling  set  into  hardpan  bottom  and  bedded 
in  concrete.  It  is  faced  with  6  by  12  timber,  covered 
at  the  crest  with  one-ipiartcr-inch  boiler  plates,  and 
besides  the  whole  ilam  being  a  spillway,  there  is  a 
lower  spillway  30  ft.  wide  to  localise  scour  at  the  intake 
cnil.  The  intake  is  set  at  right  angles  to  the  dam 
and  is  constructed  of  concrete  masonry.  It  is  62  ft- 
wide  at  the  river  bank,  and- is  protected  by  a  screen 
grat'ng  made  of  iron  liars  one-quarter-inch  by  4  inches 
by  6  ft.,  spaced  ;J  inches.  Provision  is  also  made  for 
the  insertion  of  flash-boards  in  grooves  in  steel  frames 
in  such  a  manner  as  to  regulate  or  entirely  shut  of) 
the  intake  at  a  point  between  the  river  and  the  grating. 
A  radial  nalv  of  special  design  is  also  installed  at  the 
junction  of  the  ma-sonry  iut.ike.  and  the  flume  for  the 
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})urpose  of  quickly  controlling  the  amount  of  water 
(ielivered  to  the  flume.  i~rom  head  works  to  reservoir,  a 
distance  of  about  10  miles,  the  water  is  carried  in  a  ilume 
S  ft.  wide,  and  5  ft.  high,  inside  measurements,  the 
depth  of  water  being  at  all  times  shown  at  the  power 
house  switchboard  by  a  Dibble  automatic  electrical 
indicating  and  recording  water  gauge  fitted  with 
ow  water  alarm.  This  gauge  is  operated  by  three 
wire  running  from  a  float-actuated  Dibble  transmitter 
located  in  the  reservoir. 

PENSTOCKS. 

The  penstocks,  one  for  the  two  exciters,  one  for  each 
of  the  four  generating  units  now  rastalled,  and  one  for 
each  of  the  remaining  four  units  to  be  installed  later, 
are  carried  through  the  reservoir  embankment  in  the 
form  of  concrete  protected  wood  stave  pipes,  joining  the 
steel  pipes  just  outside  the  reservoir  embankment. 
Of  the  eight  main  pipes  for  the  complete  plant,  four, 
together  with  the  exciter  pipe,  are  now  continue 
about  1,700  ft.  down  an  incUne  of  about  thirty  degree 
to  the  power  house  on  the  river  bank  below.  Each 
main  pipe  is  of  rivetted  steel,  48  in.  in  diameter,  and 


I'OWER    HOUSE,    superintendent's   COTT.AGE,    .AND 
PENSTOCK    LINES,    LOOKING    SOUTH. 


PL.\CI.\i;    THE    WATER    WHEELS     .AXD      ROTOR   SHAFT 
OF    A    SINGLE    UNIT    IN    ITS   BEARINGS. 

I  in.  thick  at  the  upper  end,  tapering  to  36  in.  in 
diameter,  and  f  in.  thick  at  the  lower  end.  The  pen- 
stocks are  anchored  by  massive  concrete  abutments, 
and  all  surface  water  is  carefully  drained  away,  and 
as    a    further   security    the   pipes   are   protected    with 

ick  filling  of  earth  on  which  is  planted  quick  growing 
-  tgetation. 

THE     POWER     HOUSE. 

The  power  house  is  built  on  the  bank  of  the  ri\'er 
on  a  foundation  of  piling  and  rock  :  it  is  of  massive 
concrete,  brick  and  steel  construction  ;  the  building 
for  eight  units  will  be  about  100  by  266  ft.,  divided 
longitudinally  into  two  parts,  a  generator  house,  and 
a  transformer  and  switching  house.  The  generating 
units  are  arranged  parallel  to  and  along  the  river  side 
of  the  building,  the  penstocks  being  brought  to  them 
under  the  main  floor  from  the  rear.  The  transformers 
are  grouped  in  isolated  rooms  of  concrete  in  the  base- 
ment of  the  switch  house,  the  switching  apparatus  and 
wiring    being    in    compartments    overhead. 

PELTON       WHEELS. 

Each  unit  consists  of  two  overhung  Pelton  water 
wlieels,  10  ft.  6  in.  in  diameter,  mounted  on  each 
end  of  the  shaft  of  each  5,000  h.p.  two-bearing  gene- 
rator ;  the  nozzles  are  of  the  needle  type  arranged 
for  automatic  deflection  by  Lombard  type  L  governors 
for  speed  control,  the  operation  of  the  needles  being 
only  for  economic  adjustment  of  the  discharge  to  the 
oad  of  the  machine  ;  each  nozzle  is  also  provided  with 
a  motor-operated  gate  valve  for  cutting  off  the  water 
supply.  The  wheels  have  a  maximum  capacity  of 
7,500  h.p.  for  each  unit. 
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The  wheels  are  arranged  to  be  started  and  stopped 
and  adjusted  for  speed  from  the  main  operating 
switchboard  at  one  end  of  the  generator  room  ;  motor- 
driven  pumps  provide  oil  supply  for  ordinary  lubrica- 
tion, pressure  for  forced  lubrication  in  starting,  and 
circulating  water  for  cooling  bearings. 

The  rotors  and  wheels  are  hydraulically  forced  on 
to  a  24-in.  hollow  nickel  steel  fluid  compressed  shaft. 
The  spray  from  the  wheel  discharges  collecting  in  the 
water  wheel  housing  enters  this  hollow  shaft,  and 
automatically  serves  to  cool  the  bearings.  At  the 
date  of  their  installation  these  were  the  largest  im- 
pu'se  wheel  units  in   the  world. 

GENERATORS. 

There  are  four  General  Electric  Companies  make 
revolving  lield  generators  of  3,500  kilowatts  capacity 
each,  with  an  overload  capacity  of  25  per  cent,  lor 
two  hours,  wound  for  three-phase  current  at  2,300  volts, 
and  a  frequency  of  sixty  cycles  per  second. 


purpose,  and  operate  either  as  motors  or  generators 
according  as  they  run  below  or  above  synchronous 
speed.  The  motors  also  afford  a  relay  source  of  power 
for  excitation  in  case  of  failure  of  an  exciter  water 
wheel  or  its  water  supply.  Each  exciter  is  capable 
of  exciting  six  generators  under  all  conditions. 


~.ijnC  A        CR0S5  SECTION  OF  THE  PUVALLUP  fllVi 

POWER  HOUSE.  LOOKrNO  CAST    AND  SHOWING 

CIRCUITS  N03     I   AN0  4 


Two   1 3o-kilowattN,    125-volt,    6cK)    revolutions    per  There  arc  three  banks  of  transformers  installed  at  the 

minute,   shunt    wound    exciters     are    provided,    each  power  station,   each   bank  consisting  of  three    2,m 

direct     connected     10     an    overhung     IVlton     water  kilowatt,  water  cooled,  oil  insulated.  General   Electric 

wheel      and      to      a     2,o.So-volt.     200      h.p.,      three-  Company    transformers,    with    25    per   cent,    overload 

phase   induction    motor.     The  wheels  driving  exciters  capacity   lor   two  hours. 

are     not      provided      with      automatic      governors.  The   control   of   the   plant   is  completely   from    the 

he   direct   connected    induction    motors   serving    this  switchboard   gallery,   a   water  wheel   may   be  started 
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or  stopped,  a  generator  brought  up  to  voltage,  syn- 
chronised with  other  generators  on  either  bus,  a 
transformer  bank  cut  in  on  either  bus,  and  a  trans- 
mission line  connected  in  circuit  without  the  presence 
of  a  person  in  the  room  where  the  actual  switching  is 
done,  the  lighting  of  a  red  lamp  indicating  the  closing 
of  a  switch  and  a  green   lamp  the  opening  of  a  switch. 

SWITCHES,    ETC. 

Figs.  A  and  B  show  sections  through  the  generator 
.■oom  and  switch  house.  The  transformer  rooms  are  at 
the  same  level  as  the  generator  room,  but  isolated  from 
the  latter  by  rolling  steel  doors.  On  floor  No.  1  are 
the  low  tension  disconnecting  switches,  the  generator 
and  transformer  cables  going  to  the  sets  of  disconnecting 
switches  on  either  side  of  the  middle  partition  ;     the 
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FIGURE    B-       CROSS-SECTION    OF   THE    PUYALLUP    RIVER    POWER    HOUSE.    LOOKING  EAST      AND 
SHOWING    CIRCUITS    2    AND    J 
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disconnecting  switches  installed  between  the  oil 
switches  and  the  bus  being  on  the  outer  walls  and 
immediately  below  the  busbar  compartments,  which 
are  above  on  floor  No.  3.  In  the  centre  of  floor  Xo.  3 
are  the  low  tension  oil  switches,  the  two  oil  switches 
corresponding  to  a  generator  or  transformer  bank 
being  arranged  back  to  back,  and  facing  their  corre- 
sponding set  of  busbars.  The  busbars  are  of  the  lamin- 
ated type,  consisting  of  flat  copper  bars  with  expan- 
sion joints  and  supported  on  marble  slabs  set  on  »dge 
which  in  turn  rest  on  concrete  slabs  forming  barriers 
between  adjacent  busbars.  The  compartments  formed 
by  the  concrete  slabs  are  to  be  covered  by  insulating 
fireproof  doors. 

The  oil  switches  are  installed  in  brick  cells  with 
.soap-stone  bottom  and  top  slabs  and  doors.  Each  pole 
of  a  switch  is  separated  from  the  other  poles  by  brick 
barriers. 

The  same  general  scheme  is  laid  for  both  ihe  low  and 
high  tension  disconnecting  switches  and  oil  switches, 
except  that  only  one  .■>ct  01  high  tension  busbar.-  is 
at  present  installed,  provision  being  made  for  the  late 
installation  of  the  second  set.  The  high  tension 
disconnecting  switches  and  current  transformers  are 
on  floor  So.  5.  while  the  high  tension  oil  switches  are 
on  floor  No.  6.  .-^bove  floor  No.  6  are  the  two  out- 
going high  tension  line  towers,  in  the  north  end  of 
which  are  the  high  tension  lightning  arresters,  each 
pole  being  separated  from  its  adjacent  pole  by  brick 
barriers  extending  the  full  length  of  the  arrester. 
The  lines  emerge  from  the  wire  tower  centrally  through 
an  extra-heavy  30  in.  sewer  tile  covered  by  a  glass 
plate. 

SPECIAL     FEATURES. 

The  elcclrital  clcvtinprniiii  h,i>  l.LLinlesigned  prima- 
rily to  insure  uniform  and  uninterrupted  service. 
Continuitv  of  service  has  been  insured  by  the  greatest 
solidity  of  construction  in  every  part ;  by  duplicate 
busses  and  switches  at  the  power  house;  duplicate 
transmission  lines  and  spare  transformers  at  each  end 
ol  the  transmission  line,  so  that  all  repairs  can  be 
made  without  discontinuing  service,  and  by  having  in 
all  the  electrical  machinery  an  overload  capacity  of 
from  25  per  cent,  to  50  per  cent. 

In  addition  to  this  there  are  in  reserve  in  Seattle  anti 
Taconia  six  steam  plants  of  10,000  kilowatts  aggregate 
capacity,  and  si.x  storage  batteries  of  2,7cxj  kilowatts 
aggregate  capacity,  all  electrically  inlcr-connccted  with 
each  other  and  with  the  water  power  plant,  and  ready 
or  supplementary  and  relay  service.  For  the  above 
details  and  illustrations  o(  this  interesting  plant,  wc 
are  indebted  to  the  Journal  of  lileclricity.  Power,  and 
Gas,  published  at  San  Francisco. 


CATALOGUE    DESIGN. 

ilsSsRS.  Davidson  and  Co.,  Ltd.,  have  issued  a  very  near 
pamphlet  on  their  "  Sirocco  "  Induced  Draft  for 
Boilers,  the  cover  being  executed  in  brown,  black, 
and  gold.  This  pamphlet  has  some  excellent  line  and 
half-tone  illustrations. 


The  cover  used  for  the  new  pamphlet  on  the  "  Bennis  '' 
Stoker  and  Compressed  .Air  Furnace,  issued  by  Messrs. 
Ed.  Bennis  and  Co.,  Ltd.,  of  Bolton,  London,  Glasgow, 
etc.,  and  illustrated  below,  is  rendered  in  bronze,  upon 
a  background  of  emerald  green. 
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DECEMBER    NOTES    ON    SHIPBUILDING. 


SOME    RESULTS    OF    1904. 

The  shipbuilding  records  for  the  year  are  not  com- 
plete while  we  write,  although  numerous  statements 
have  been  issued  by  the  newspapers.  .\s  these 
are  estimates  including  items  which  are  still  on 
the  stocks,  we  prefer  to  wait  for  realised  facts 
before  presenting  our  conclusions  ;  but  it  would 
appear  that  the  expectation  of  a  short -fall  upon  1903 
will  not  be  realised.  At  all  events,  during  the  eleven 
months  ending  November  30th,  the  vessels  launched 
in  the  United  Kingdom  aggregated  about  1,150,000 
tons,  as  against  about  1,111,000  tons  in  the  corre- 
sponding portion  of  1903, the  gain  thus  shown  being  in 
English  yards.  Amongst  the  returns  we  have  received 
from  shipbuilders  in  all  parts  of  the  country  are 
many  examples  of  the  vicissitudes  of  the  industry. 
For  instance,  Jlessrs.  Caird  and  Co.,  of  Greenock, 
the  builders  of  the  P.  and  O.  fleet  and  of  numerous 
famous  monsters,  in  the  year  just  closing  have  put 
into  the  water  only  one  single-screw  steamer  of  3,021 
tons,  for  Australia,  and  one  twin-screw  steamer  of 
1,996  tons,  for  Ireland.  A  total  of  5,000  tons  is  a 
negligible  quantity  in  this  enormous  yard,  where, 
however,  several  P.  and  O.  boats  are  now  under  con- 
struction and  will  figure  in  the  1905  returns.  Not 
much  short  of  the  same  tonnage — or  say  4,616  tons — 
has  been  turned  out  by  Messrs.  ilackie  and  Thomson, 
at  Govan,  but  in  13  vessels,  ranging  from  90  to  1,800 
tons  each,  including  one  200  tonner  and  one  250-tonner 
for  France.  The  Dublin  Dockyard  Company  have  been 
making  up  for  some  of  the  decrease  that  Belfast  wiil 
show  by  turning  out  four  steamers  of  1,700  tons. 
Messrs.  Joseph  Scarr  and  Son,  of  Beverley,  have  turned 
out  2,05 1  tons  of  sloops,  Mghters  and  barges,  as  against 
1897  tons  in  1903.  At  Leith,  Messrs.  Ramage  and 
Ferguson  have  turned  out  8,900  tons  in  six  vessels 
ranging  from  66  to  626  tons  each.  And  at  Leith 
Messrs.  John  Cran  and  Co.,  have  engined  eight  small 
steamers,  (four  for  the  Admiralt)')  besides  building  two. 
We  shall,  however,  review  the  iwhole  situation  in  the 
New  Year. 

ADMIRALTY    CONTRACTS. 

Undoubtedly  the  shipbuilding  world  is  somewhat 
puzzled  at  the  -\dmiralty^ policy,  and  would  have 
liked  a  good  deal  more  of  the  Admiralty  work  than  it  has 
at  present.  On  the  [Clyde,  for  instance,  the  builders 
(even  those  on  the  .\dmiralty  Ust)  cannot  understand 
why   they   are   never   asked   to   tender   for   destroyers. 


It  is  not  that  they  cannot  build  them,  for  they  have 
built  a  score  or  two  of  this  class  of  vessel  for  foreign 
navies,  and  in  a  remarkably  short  space  of  time. 
Indeed,  there  seems  no  species  of  floating  craft  that 
has  not  been  built  on  the  Clyde,  and  that  cannot  be 
built  there  as  well  and  as  cheaply  as  any^vhere  else. 
One  of  the  fastest  destroyers  now  afloat  was  built  on 
the  Clyde,  but  nowadays  all  the  Admiralty  orders 
for  these  craft  go  to  English  yards,  and  Clydesiders 
want  to  know  the  reason.  They  have  certainly 
a  couple  of  experimental  tanks  there  which  no  other 
shipbuilding  district  in  the  country  has.  And  if  the 
turbine  is  to  be  the  motor  of  all  swift  vessels  in  the 
future,  then  Clyde  builders  have  done  more  than  any 
others  to  bring  the  turbine  into  practical  use,  though 
the  machinery  was  first  made  on  the  Tyne. 

THE    KHEDIVE'S    YACHT. 

It  appears  that  the  yacht  of  the  Khedive  of  Egypt 
is  to  be  fitted  with  turbine  machinery,  and  is  being 
sent  to  ilessrs.  A.  and  J.  Inglis,  at  Glasgow,  for  the 
purpose.  This  will  be  the  first  royal  yacht  into  which 
turbine  machinery  will  be  fitted.  She  was,  however, 
built  as  far  back  as  1866  by  Samuda  Bros.,  London, 
for  the  famous  and  extravagant  Ismail  Pasha,  who 
backed  up  the  French  Canal  scheme  and  gave  his 
name  to  the  new  City  of  Ismaiha,  which  the  canal 
created.  She  is  a  paddle  boat  with  low  pressure 
boilers,  and  it  seems  strange  that  the  present  Khedive 
should  think  it  worth  while  to  renovate  her. 
This  yacht,  M'ahroussa.  was  fitted  up  in  such 
magnificent  style  by  the  gorgeous  Ismail,  and  has 
been  kept  all  these  years  in  such  splendid  condition, 
that  it  would  be  a  pity  to  destroy  her.  She  is,  too,  of 
great  size — 400  ft.  by  42  ft.  beam  and  26  ft.  5  in. 
depth — so  after  careful  inspection  by  yacht  experts, 
it  has  been  decided  that  she  is  worth  altering,  not- 
withstanding her  two-score  years  (nearly),  and  she 
is  being  sent  to  Messrs.  Inglis'  yard — whence  so  many 
famous  yachts  (as  well  as  B.  I.  steamers)  have  sprung^ 
in  order  to  be  converted  into  a  screw,  with  turbine 
machinery  and  a  new  suit  of  boilers. 

THE    SUEZ    CANAL    CONTROVERSY. 

In  our  last  notes  reference  was  made  to  the  corre 
spondence  between  the  Chamber  of  Shipping  and  the 
Board  of  Trade  on  the  subject  of  the  Suez  Canal 
charges     on     enclosed      spaces     in     steamers.      That 
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correspondence  produced  a  lengthy  letter  from  Prince 
d'Arenberg,  chairman  of  the  Canal  Company,  which 
has  deepened  the  feeling  among  British  shipowners 
from  irritation  into  indignation.  In  fact,  there  is 
a  gathering  force  of  resentment  against  the  French 
Company  and  its  administration,  just  as  some  of  us 
can  remember  there  was  a  number  of  years  ago,  when 
the  great  l)e  Lesseps  had  himself  to  come  (meta- 
phorically) w4th  hat  in  hand  to  London  and  purchase 
a  continuance  of  British  custom  by  much  amiability 
and  some  concessions.  It  seemed  very  possible  then 
that  an  altogether  independent  canal  might  be 
constructed.  It  is  becoming  tolerably  certain  now 
that  a  new  waterway  will  be  tlirown  across  tl>e 
Egj-ptian  Isthmus  by  British  capital  and  skill,  and 
under  British  administration.  Of  course,  under 
modem  conditions  and  with  accjuired  experience,  it  will 
not  cost  anything  like  what  the  Lesseps  canal  cost, 
and  even  that  can  pay  25  per  cent,  on  its  enormous 
capital.  Two  competing  canals  will  not,  perhaps,  both 
pay,  but  a  well-managed  British  canal  will  yield  a  per- 
centage when  the  old  canal  will  not.  Of  course  there 
is  the  serious  aspect  of  the  business  for  us  also,  for 
Great  Britain  as  a  nation  holds  a  very  large  quantity 
of  Suez  Canal  stock.  Xo  Chancellor  of  the  Exchecjuer 
can  with  equanimity  contemplate  the  prospect  of  that 
stock  becoming  dividend-less.  But  neither  can  British 
shipowners  contemplate  with  equanimity  the  prospect 
of  being  perpetually  snubbed  and  sweated  by  a  French 
Company. 

SHIPBUILDINQ     LABOUR     COSTS. 

It  is  a  comlorling  thought  at  the  close  of  the  year 
that  the  twelve  months  have  passed  without  any  of 
the  numerous  labour  disputes  in  the  industry  ending 
in  serious  conflict.  It  is  still  more  comforting  to  know 
that  in  the  district  where  danger  most  threatened 
an  arrangement  has  been  effected  which  will  preserve 
the  peace  for  at  least  three  months.  On  the  North- 
east coast  the  shipbuilders  and  their  employees  have 
come  to  terms  by  exercising  diplomacy  and  good 
temper.  The  employers  adhere  strongly  to  their 
contention  that  a  reduction  in  wages,  which  they 
place  at  5  per  cent,  on  piece  rates,  and  is.  6d.  per 
week  on  time  rates,  is  absolutely  essential  to  the 
health,  if  not  the  life,  of  the  industry.  They  wanted 
the  reduction  some  time  ago,  and  they  wanted  it  at 
once,  but  out  of  consideration  for  the  difTicult  position 
of  the  leaders  of  the  several  trade  unions  concerned, 
they  did  not  enforce  the  reduction  while  the  matter 
was  being  discussed  and  negotiated.  Finally,  the 
boilermakers  and  shipbuilders  agreed  to  accept  the 
reduction  for  three  months,  provided  it  did  not  begin 


until  January  ist.  The  employers  consented  to  this 
postponement,  and  tardily  the  rest  of  the  Trade  Unions 
have  concurred.  So  the  new  year  will  begin  on  the 
reduced  scale  of  pay,  and  the  employers  hope  that  this 
will  enable  them  to  cut  in  more  cheaply  for  new 
orders.  But,  on  the  other  hand,  material  has  again 
advanced,  Scotch  steel  makers  having  put  up 
their  price  for  steel  ship  plates  to  £i  17s.  6d.,  less  5 
per  cent.,  followed  by  the  North  of  England  steel 
makers,  who  have  put  up  ship  plates  to  £s  '5S-.  and 
angles  to  ;i5  5s.,  less  2+  percent.  As  yet,  no  proposal 
has  been  made  to  reduce  either  shipyard  or  engineering 
labour  in  Scotland,  but  the  number  of  unemployed 
men  this  winter  is  considerable. 

AMERICAN     SHIPBUILDING. 

Sir  WilHam  H.  White,  K.C.B.,  is  contributing  a 
series  of  articles  to  the  Times,  based  upon  his  recent 
visit  to  the  United  States,  giving  a  summarised  state- 
ment of  naval  construction  now  in  progress,  and 
estimating  the  capabihties  of  the  States  for  building 
ships  of  all  classes,  for  war  and  for  commerce.  He 
points  out  that  in  all  recent  American  ships  electrical 
power  exclusively  is  employed  for  loading  and  work- 
ing heavy  guns,  hoisting  ammunition,  lifting  boats, 
and  other  auxiliary  ser\'ices.  No  hydraulic  machinery 
is  now  used.  Undoubtedly  there  is  complete  control, 
great  rapidity  in  operation,  and  many  advantages  in 
the  leads  and  protection  of  wires.  In  addition,  very- 
elaborate  arrangements  are  made  for  the  transport 
and  supply  of  ammunition,  mechanical  appliances 
being  freely  used.  It  is  claimed  that  an  adequate 
supply  can  be  secured  even  with  the  most  rapid  rate 
of  tiring.  Since  the  war  with  Spain  great  attention 
has  been  given  to  the  improvement  of  naval  gunnery, 
and  good  results  have  been  obtained  both  as  regards 
accuracy  and  rapidity.  The  system  of  mounting  and 
working  heavy  turret  guns  is  stated  to  be  satisfactorj-, 
and  to  have  enabled  as  rapid  a  rate  of  fire  to  be  obtained 
as  we  have  achieved  with  our  most  improved  arrange- 
ments. "  Personally,"  continues  Sir  William,  "I 
doubt  if  this  could  continue  over  any  long  period  in 
action  ;  and,  in  addition,  accidents  like  that  in  the 
Missouri  have  shown  that  the  American  system  is 
accompanied  by  certain  risks  not  occurring  with  the 
British  system."  .\t  present  the  whole  subject 
is  being  re-examined  and  changes  may  follow.  At 
St.  Louis,  in  the  exhibit  of  the  Bethlehem  Company, 
a  full  scale  model  was  shown  of  12-in.  guns  mounted 
in  a  turret,  the  system  in  its  essentials  closely  resembling 
that  which  our  experience  has  shown  to  be  best, 
altliough  electrical  power  has  been  substituted  for  the 
hydraulic  system  adopted  in  the  Royal  Navy. 
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INSTITUTION    OF    ELECTRICAL    ENGINEERS. 
(MANCHESTER    STUDENTS'    SECTION.) 


WORKING  OF  BATTERIES  UNDER  REVERSIBLE 
BOOSTER  CONTROL. 

At  the  meeting  held  on  the  i6th  inst.,  a  paper  on 
this  subject  was  read  by  Mr.  Eric  D.  S.  Slielmerdine, 
of  which  the  following  is  an  abstract. 

The  author,  on  the  general  question,  pointed  out 
that  a  battery  in  a  small  station  is  practically  useless 
without  the  booster.  He  divides  his  subject  into 
three  parts  ;  the  battery,  the  booster,  and  the 
relation  of  one  to  the  other.  Having  described 
different  forms  of  battery  and  the  diseases  to  which 
a  battery  is  subject,  he  passes  on  to  the  consideration 
of  his  main  point,  the  Automatic  Reversible  Booster. 
Broadly,  of  course,  the  function  of  the  booster  is 
to  cause  the  battery  to  discharge  at  times  of  heavy 
load,  and  charge  at  times  of  Ught  load,  so  keeping  the 
load  on  the  main  generators  practically  constant. 

The  booster  armature  is  in  all  cases  connected  in 
series  with  the  battery  ;  it  can  be  looked  upon  for 
the  time  being  as  a  dynamo,  with  the  field  magnets 
so  arranged,  that  under  certain  conditions  it  will 
generate  a  pressure  in  one  direction,  and  under  other 
conditions  it  will  generate  a  pressure  in  exactly  the 
reverse  direction.  The  battery  and  booster  together 
are  connected  in  parallel  to  the  main  generators, 
therefore,  if  the  booster  is  adding  its  pressure  to  that 
of  the  battery,  it  will  tend  to  lift  the  sum  of  the 
battery  and  booster  pressure  up  above  the  pressure 
of  the  bar,  and  so  cause  the  battery  to  discharge. 

On  the  other  hand,  if  the  booster  pressure  is  working 
in  the  opposite  direction  to  the  battery  pressure,  the 
obvious  result  will  be  that  the  battery  pressure  will 
drop,  until  it  is  less  than  the  pressure  of  the  bar,  and 
so  cause  the  main  generators  to  charge  the  battery. 

All  that  is  required  now,  is,  that  these  alterations 
in  pressure  shall  occur  at  the  correct  moment,  and  to 
show  how  these  results  are  obtained,  it  will  be 
necessary  to  describ e  several  different  makes  of  boosters. 

HIGH  FIELD     REVERSIBLE     BOOSTER. 

Take  first  the  "  Highfield  Automatic  Reversible 
Booster."  This  set  consists  of  three  machines ;  a 
motor,  a  booster,  and  a  small  dynamo,  the  armatures 
of  which  are  all  coupled  together,  and  as  will  be  seen 
from^the  photograph,  the^ magnets  of  each  machine 
are  built  up  on[one'con  mon',^bed-plate. 


As  will  be  seen  from  the  diagram  (fig.  3),  the  booster  is 
excited  by  shunt  coil  .\,  which  is  so  designed  that  its 
influence  is  capable  of  giving  a  maximum  boost  on 
charge  in  the  case  of  a  500-550  volt  machine  of  120 
volts. 

This  shunt  coil  (to  the  booster)  is  connected  in  series 
with  the  exciter  armature,  thus,  as  shown  in  diagram, 
the  connection  is  made  from  (  +  )  terminal  of  the  battery 
through  this  shunt  coil,  througli  the  exciter  armature 
to  the  (-)  bus-bar. 

The  exciter  is  a  small  generator,  capable  of  generating 
any  pressure  between  500  and  550  volts,  and  is  always 
working  is  opposition  to  the  battery  ;  therefore,  as 
long  as  the  battery  voltage  is  the  same  as  the  voltage 
of  the  exciter,  the  two  balance  each  other,  and  no 
current  will  flow  through  coil  A.  Now  to  follow 
what  takes  place  on  a  heavy  discharge  being  demanded 
of  the  cells.  The  battery  voltage  immediately  drops, 
it  continues  falling  until  it  is  below  the  value  of  the 
exciter  voltage  ;  immediately  this  occurs,  the  exciter 
sends  a  current  through  the  booster  coil  A  into  tlie 
battery  circuit. 

In  other  words,  if  the  exciter  pressure  is  540  volts, 
and  the  battery  voltage  drops  to  530,  then  the  booster 
voltage  due  to  this,  coil  A,  will  be  10. 

From  this  it  will  be  seen  immediately  that  the  whole 
function  of  this  coil  A,  and  the  exciter,  is  to  keep  the 
sum  of  the  battery  and  booster  voltages  always  equal 
to  the  bar  voltage.  This  is  the  first  feature  of  all 
boosters  :      before     anything    can     he    dont     towards 
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assisting  the  generators,  first  of  all,  some  arrange- 
ment such  as  this  must  he  made  to  assist  the  battery 
to  keep  its  voltage  always  equal  to  bar  pressure. 

What  is  require;!  now,  is  some  arrangement  whereby 
when  the  load  is  heavy,  the  battery  voltage  shall 
rise,  and  cause  the  battery  to  discharge  into  the  line  : 
and  inversely,  when  the  load  is  light,  the  battery 
voltage  shall  drop,  and  cause  the  battery  to  absorb 
energy  from  its  generators.  This  is  obtained  by  means 
of  another  coil  wound  on  the  booster  field  magnets 
and  connected  in  series  with  the  (-)  main. 

This  coil  is  shown  in  diagram  as  B,  and  is  arranged 
with  a  switch  in  circuit,  termed  a  diverter,  by  means 
of  which  any  desired  amount  of  the  main  current 
may  be  shunted  across,  and  so  return  to  the  generators 
without  having  passed  through  the  series  coil  B. 

This  diverter  switch  is  very  es.sential,  as  by  its  means 
the  amount  of  boost  may  be  regulated  by  hand,  and 
the  tendency  for  the  battery  to  charge  and  discharge, 
so  varied  and  adjusted,  according  to  the  state  of 
the  latter,  the  load  on  the  line,  and  tlie  required 
load  on  the  generators. 

The  shunt  coil  is  provided  with  a  cut  out  resistance 
in  order  that  its  strength  may  be  varied  by  hand. 
The  exciter  is  provided  with  a  shunt  ficl  1  across  its 
terminals,  which  also  has  a  hand  regulator  in  circuit. 
These  regulators  are  used  for  altering  the  booster 
voltage  at  any  desired  moment,  as  when  paralleling 
in,  etc. 

LANCASHIRE   REVERSIBLE  BOOSTER. 

Passing  on  to  the  "  Lancasture  Keversible  Booster," 
this  machine  relics  for  its  action  on  the  varying 
strength  of  current  in  a  number  of  coils  :  so  in  this 
the  main  principle  differs  from  the  "  Highfield  " 
booster.  The  result  is  that  very  fine  regulation  can 
be  obtained. 
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FIG.  3.       lllCiHFlELD  RKVEKSIliLK  HOOSTER. 

The  ThurnbuU  and  McLeod  arrangement  in  the 
"  Lancashire"  consists  of  two  machines  coupled  together, 
as  shown  in  the  photograph  ;  one  being  merely  the 
motor,  the  other,  the  booster.  The  magnet  of  the 
booster  is  built  up  of  laminations,  to  assist  the  sudden 
reversals  which  take  place  in  the  various  magnetising 
forces.  There  are  four  coils  placed  on  each  pole  of 
the  booster,  three  only  of  which  can  be  seen  in  the 
photogriph  :  the  fourth  being  a  very  small  coil, 
connected  in  .series  with  the  booster  armature,  to 
account  for  C-R  losses  in  the  booster  circuit. 

As  in  the  case  of  the  "  Highfield  "  machine,  the 
first  requisite  is  some  arrangement  whereby  the 
battery  and  booster  voltages  together  shall  be  made 
to  always  approximately  equal  the  bus-bar  voltage. 
This  is  effected  by  means  of  coil  .\  (fig.  4)  placed 
on  the  booster  poles,  and  connected,  as  shown  in  the 
figure,  across  the  armature  of  the  booster.  Coil  A 
will  always  be  excited  by  the  difference  between  the 
battery  and  bus-bar  voltage. 

Coil  B  (fig.  4)  is  connected  right  across  the 
bus-bar.  It  will  immediately  be  seen  that  a  very 
small  amount  of  current  in  this  shunt  coil,  will  have  a 
large  effect  on  the  voltage  of  the  booster  :  but  as 
this  current  is  obviously  always  in  the  one  direction, 
it  follows  that  the  resultant  booster  voltage  will 
continually  tend  to  make  the  battery  either  charge,  or 
discbarge,  according  to  its  direction  through  thefield, 
and  not  both  in  turn.  Tliis,  although  being  a  step 
nearer  the  desired  result,  would  make  the  arrange- 
ment unworkable  ;  and  so  a  third  coil  C  is  wound, 
opposing  B,  and  connected  in  series  with  the  negative 
main.     As    in    the    case    of    the    "  Highfield  "    series 


Decembek  30,  1904. 


PAGE'S     WEEKLY. 


993 


coil,  there  is  a  diverter  switch  in  circuit,  which  makes 
it  possible  for  any  desired  amount  of  the  current  to 
be  shunted  off,  and  return  to  the  generators,  without 
travelling  through  C.  This,  with  the  small  series  coil 
in  the  booster  circuit,  completes  the  arrangement, 
which  (with  the  necessary  switch-gear),  is  rendered 
not  only  workable,  but  highly  efficient. 

The  "  Crompton  "  booster  is,  in  a  number  of  respects, 
similar  to   the   "  Lancashire  "   machine. 

There  is  one  point,  however,  that  has  not  yet  been 
mentioned,  namely,  that  in  some  tramway  stations 
it  is  found  desirable  to  make  the  bus-bar  voltage 
rise  and  fall  in  proportion  to  the  load,  with  a  view  to 
compensating  for  the  drop  on  outgoing  feeders 
This  cannot  be  done  by  merely  installing  over-com- 
pound wound  generators  :  as  under  such  conditions, 
for  the  voltage  to  rise,  the  load  on  the  generators  must 
rise  also,    which,  of  course,  is  undesirable. 

In  the  "  Crompton  "  machine,  this  rise  and  fall  of 
the  bar  pressure  is  effected  by  means  of  an  equaliser 
bar,  connected  up  in  such  a  manner,  that  the  battery 
current,  as  well  as  the  generator  current,  flows  through 
the  series  winding  of  the  generator  ;  this  causes  the 
bus-bar  volts  to  rise,  in  proportion  to  the  total  outgoing 
current  ;  the  battery  and  booster  volts  varying  in 
exact  proportion  to  the  bar  volts. 

TRACTION     PRESSURE     RESULTS. 

In  considering  the  relation  of  the  battery  and  booster 
to  the  rest  of  the  plant,  it  will  be  necessary  to  show- 
some  actual  results  of  running. 

It  is  found  from  "  Highfield  "  recorder  sheets,  that 
during  a  variation  on  the  Une  of  from  zero  to  i  ,800  amp. 
the  traction  pressure  did  not  vary  more  than  say 
2  per  cent.,  though  the  batlerv  was  discharging  more 
or  less,  the  whole  time.  This  could  have  been  avoided 
by  putting  in  a  bigger  set  to  cope  with  the  load,  and  so 
assist  the  battery  ;  but  it  was  found  more  economical 
to  discharge  the  battery,  using  the  steam  set  on  full 
load,  than  to  put  a  bigger  set  in,  and  run  it.  possibly 
considerably  underloaded. 

Sheets  of  the  "  Lancashire  "  booster  show  a  some- 
what similar  result.  In  this  case,  however,  they  are 
of  a  rather  smaller  system.  The  load  on  the  line  is 
varying  from  zero  to  about  600  amp.  ;  the  battery 
breaker  is  set  at  350  amp.,  the  battery  charge  and  dis- 
charge is  kept  somewhere  about  equal,  and  the  traction 
pressure  has  a  ma.ximum  fluctuation  of  about  2  per  cent. 
This  is,  of  course,  ignoring  verj'  heavy  fluctuations, 
caused  by  the  battery  breaker  coming  out.  A 
fluctuation  of  10  volts,  on  a  500,  or  550  volt  traction 
circuit  may  be  considered  by  some  members  rather 
large,  but  it  must  be  borne  in  mind  that  this  is  the 
maximum  fluctuation,  and  that  it  occurs  rarelv. 
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On  the  other  hand,  the  voltage  under  similar 
conditions  to  the  above,  often  remains  for  a  quarter 
of  an  hour  on  end,  to  all  practical  purposes  constant, 
not  varying  more  than  '25  per  cent.  Some  observations 
taken  every  five  seconds,  extending  over  a  period  of 
two  minutes,  show  that  with  a  load  on  the  generator 
of  73  kw..  the  maximum  fluctuation  was  5  per  cent., 
the  mean  fluctuation  3  per  cent.  :  the  mean  variation 
in  bar  pressure  during  this  period  was  -25  per  cent.  ; 
the  maxi  1  um  variation  of  the  load  on  the  line  was 
435  amp.,  and  the  mean  variation  190  amp.  The 
system  was  controlled  by  the  "  Lancashire  "  booster. 

It  is  not  intended  to  imply  that  this  result  could 
always  be  obtained  ;  but  it  certainly  is  a  fact  that  a 
battery  and  reversible  booster  on  traction,  properly 
managed,  maintain  an  excellent  regulation,  and  a 
bar  voltage,  which  for  all  practical  purposes,  is  perfect. 

.\s  regards  cost,  although  this  is  somewhat  out- 
side the  range  of  this  paper,  it  may  be  pointed  out 
that  by  judicious  employment,  boosters  and  batteries 
will  materially  reduce  the  first  cost  of  a  generating 
plant.  The  cost  of  steam  plant,  roughly,  may  be 
estimated  at  £iS  per  kilowatt  ;  whereas  the  cost  of  a 
battery  with  booster  and  switch  boards  may  be 
estimated  at  ^£15  per  kilowatt.  As  regards  the  working 
results  of  the  boosters  ;  the  economy  of  the 
"  Highfield  "  is  apparent.  This  system,  as  has 
been  shown,  reUes  on  balanced  voltages  for  its 
regulation  ;  the  majority  of  other  types  rely  on 
balanced  currents. 

The  losses  in  the  "  Lancashire  "  booster,  due  to  the 
various  field  coils  opposing  each  other,  are  consider- 
able, an<l  the  current  required  to  drive  the  motor 
(although  at  times  very  small,  owing  to  there  being 
little  or  no  load  on  the  booster)  is  a  continual  source 
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ofj  loss.  Roughly  it  may  be  estimatetl  that  the  losses 
in  a  system  such  as  the  "  Lancashire  "  booster,  will 
exceed  the  losses  in  a  system  similar  to  the  "  High- 
tield,"  by  25  per  cent.  Counted  against  this,  how- 
ever, must  be  the  fact  that  the  initial  cost  of  a 
"  Highfield  "  machine  is  about  double  that  of  the 
"  Lancashire  "  booster. 

Finally,  as  regards  the  actual  running  of  the  machines. 
Very  little  attention  is  required,  as  the  boosters  are  so 
carefully  designed  that  they  adapt  themselves  to  every 
variation  in  the  load.  .-X  booster  relieves  the  engineer 
of  a  great  deal  of  trouble,  and  the  steam  engine  from 
a  great  deal  of  hard  usage.  In  r,turn,  it  requires  very 
Uttle  attention,  and  ami)ly  repays  for  its  power  con- 
sumption, by  prolonging  the  life  of  the  battery.  The 
battery  rarely  gets  completely  run  down,  but  is 
continually  being  charged  and  discharged  lightly. 
This  is  an  ideal  mode  of  working  a  battery,  and  highly 
conducive  to  its  prolonged  hfe.  The  booster,  therefore, 
not  only  exercises  complete  control  over  the  battery, 
but  also  governs,  and  regulates,  to  a  high  state  of 
perfection,  the  supply  of  energy  to  the  traction  system 
to  the  general,  efficient,  and  economical  working  of 
the  whole  central  station. 


THE     INSTITUTE    OF     CIVIL 
ENGINEERS. 


CONSTRUCTION      OF     CONCRETE     RAILWAY 
VIADUCT. 

.\t  the  ordinary  meeting  on  the  13th  msl..  Sir 
Guilford  L.  Molesworth,  K.C.I.E.,  president,  in  the 
chair,  a  paper  on  "The  Construction  of  a  Concrete 
Railway-Viaduct,"  by  .\.  Wood-Hill,  .Xssoc.M.lnst.E.C, 
and  E.  D.  Pain,  Stud.Inst.C.E..  was  read.  The  fol- 
lowing is  an  abstract  : — 

The  viaduct  in  question  is  situated  at  Cannington, 
on  the  Axminster  and  Lyme  Regis  Light  Railway, 
which  now  connects  Lyme  Regis  with  the  Yeovil  and 
Exeter  line  of  the  London  and  South-Western  Rail- 
way. It  consists  of  ten  elliptical  arches  of  50  ft.  span, 
its  total  length  being  600  ft.,  width  over  spandrels 
16  ft.,  maximum  height  to  rail-level  9;  ft.,  and  gradient 
1  in  80.  It  affords  an  example  of  the  recent  applica- 
tion of  concrete  to  viaduct  construction  and  to  arches 
of  somewhat  large  span.  With  the  exception  of  the 
concrete  blocks  in  the  vertical  faces  of  the  arches, 
the  work  throughout  is  mass  concrete. 

The  geological  strata  are  grcensand  and  blue  lias 
clay.  The  foundations,  originally  designed  lor  a 
pressure  of   3}    tons  per   sfpiare   loot,  were  enlarged   to 


give  pressures  ranging  from  1  \  tons  to  3  tons  per  scjuarc 
foot. 

The  concrete  used  consisted  of  crushed  flints  and 
Portland  cement,  the  crushing  yielding  sufficient  grit 
to  make  the  addition  of  sand  unnecessary  except  in 
special  cases.  The  concrete  was  hand-mLxed.  and  for 
transporting  this  and  other  materials  a  cableway 
of  1,000  ft.  span  was  erected  across  the  valley,  the  piers 
being  built  without  scaffolding. 

The  piers  were  carried  up  in  rectangular  lifts  of 
diminishing  size,  instead  of  having  a  continuous  batter, 
the  lifts  being  h  ft.  deep.  The  concrete  was  deposited 
in  wooden  boxes  of  this  depth,  which  were  bolted  upon 
the  ground  and  hoisted  into  position.  The  mode  ot 
filling  and  striking  the  boxes,  of  which  there  are  eleven, 
is  described.  The  work  in  all  the  piers  was  advanced 
as  far  as  possible  at  the  same  rate. 

Two  rows  of  corbels  were  built  in  the  top  lift  ol 
the  piers,  to  support  the  arch-centring.  This  con- 
sisted of  four  built  ribs,  the  centre  portion  of  which 
was  tied  by  a  framework  in  the  form  of  a  Warren  girder, 
supported  in  the  middle  by  raking  struts  from  the 
lower  row  of  corbels.  The  ribs,  including  the  lattice- 
work, were  set  in  one  piece,  and  four  tie-bolts  were 
placed  in  the  span  to  assist  the  press  in  taking 
the  thrust. 

The  faces  of  the  arches  were  built  in  concrete  blocks, 
of  which  two  similar  ones  on  opposite  sides  of  the 
viaduct  were  set  .simultaneously  by  a  rail  attachment 
to  the  cableway  ;  and  by  adjusting  the  chains  attaching 
tlie  blocks  the  latter  were  suspended  at  t|ie  angles 
required  by  their  position  in  the  arch.  The  blocks 
were  keyed  in  advance  of  the  mass  of  concrete,  in  order 
that  the  adhesion  of  the  latter  to  the  toothing  of  the 
blocks  might  relieve  the  centres  of  some  of  the  weight. 

Expansion  joints  were  formed  through  the  arches, 
spandrels  and  parapets,  and  are  found  eficctive  in 
giving  play  for  expansion  and  contraction,  and  any 
slight  movement  due  to  settlement.  In  turning  the 
arches,  the  centring,  although  apparently  light,  was 
found  to  be  sufficiently  rigid,  and  the  setting  was 
facilitated  by  the  ribs  being  made  in  one  piece. 

The  settlement  of  the  piers  was  for  the  most  part 
fairly  even,  and  being  adjusted  as  the  work  proceeded, 
did  not  affect  the  concrete  ;  but  the  settlement  of  the 
west  abutment  and  first  pier  was  greater  than  else- 
where, and  crushed  the  crown  of  the  first  arch.  Two 
diaphragm -walls  were  built  in  brickwork  in  cement  in 
the  third  span,  to  enable  it  to  act  as  an  abutment, 
and  concrete  needles  were  built  in  the  embankment 
between  the  first  and  second  piers ;  the  crushed 
portion  o(  the  front  arch  was  cut  out  and  made  good  in 
b'ickwork,   and     the    parapets    over   this     arch    were 
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completed.  Particulars  are  given  of  the  cost  of  the  via- 
duct, and  a  schedule  is  appended  of  the  results  of  tests 
of  sample  blocks  made  from  materials  used  in  the  con- 
crete. 

The  authors  believe  this  is  the  first  instance  in  which 
piers  of  a  similar  height  have  been  built  without 
scaffolding,  and  in  which  the  centres  of  a  50-ft.  arch 
have  been  designed  for  setting  in  one  piece. 

LEEDS  ASSOCIATION  OF  ENGINEERS. 

ENGLISH    INVENTIONS    AND     AMERICAN    ADAPTORS. 

The  thirtv-ninth  anniversary  dinner  was  held  at 
the  Queen's  Hotel,  Leeds.  Sir  James  Kitson,  Bart., 
M.P.,  occupied  the  chair. 

In  proposing  the  toast,  "  Prosperity  to  the  Associa- 
tion," Sir  James  Kitson  referred  to  his  recent  visit  to 
.\merica,  in  connection  with  the  Iron  and  Steel  In- 
stitute. 

What  impressed  him  most  during  his  visit  there  was 
no",  the  invention  of  new  processes,  but  the  develop- 
ment of  old  ones.  He  had  remarked  the  great  use 
the  Americans  made  of  the  system  of  moving  materials 
by  belt  or  by  rollers,  and  he  thought  engineers  in  this 
country  should  more  largely  direct  their  attention 
to  this  point.  He  had  visited  the  Du  Quesne  blast 
furnaces  of  the  Carnegie  Company.  There  were  four 
furnaces,  and  in  the  month  of  October  they  produced 
a  record  amount  of  74,600  tons  of  pig  iron.  That  was 
only  possible  by  these  systems  of  conveying.  He  also 
visited  the  Works  of  Messrs.  Jones  and  l.aughlin, 
where  steel  was  being  produced  by  the  Talbot  process — 
an  instance  of  an  English  invention  which  had  received 
immense  development  in  the  United  States.  They 
were  building  four  more  furnaces,  so  as  to  produce 
from  250,000  to  300,000  tons  a  year  by  the  Talbot 
process. 

The  furnace  alluded  to  gave  5  per  cent,  more  steel 
than  was  actually  charged  in  metal,  and  that  a<ldi 
tional  5  per  cent,  came  from  the  oxides  from  the  scale, 
etc.,  which  were  liberally  supplied  from  the  rolling 
mills.  He  himself  saw  the  furnace  at  work — he  saw 
a  charge  cast,  a  most  beautiful  operation,  which  had 
the  great  advantage  that  the  steel  was  melted 
by  natural  gas.  Natural  gas  was,  of  course,  a 
very  beautiful  fuel  for  steel  melting,  but  it  was  a 
gradua  ly  diminishing  quantity.  Whereas,  for  in- 
stance, fourteen  years  ago  the  Americans  were  firing 
all  the  boilers  with  it,  and  using  it  in  a  very  profuse 
manner,  they  had  now  begun  to  fire  their  boiers  with 
coa',  and  were  reserving  gas  for  the  more  special  pro- 
cesses of  steel  smelting,  w-elding.  and  the  like.  .\nd 
so  some  of  their  advantages  were  passmg  from  them 


while  our  own  fuel  and  opportunities  still  remained 
with  us.  Everywhere  one  went  the  Bessemer,  the 
Siemens,  and  now  the  Talbot  processes  were  being 
used — all  the  inventions  of  this  land,  which  were  re- 
ceiving their  greatest  development  in  the  United 
States. 

SMELTING   STEEL   WITH    FROZEN   AIR. 

One  vLTV  interesting  and  new  method  was  intro- 
duced to  them  by  Mr.  Galey,  who  read  a  paper  on  his 
new  method  of  freezing  air.  That  method  was  really 
a  most  remarkable  improvement  and  development 
of  the  use  of  the  blast-furnace.  For  several  months 
they  had  been  working  a  furnace  at  Pittsburg  with 
frozen  air."  The  result  of  that  had  been  that  the  burden 
of  the  Galey  furnace  has  been  increased  from  2,516 
tons  per  week  to  3,129  tons  per  week — an  increase 
of  620  tons  per  week,  simply  by  the  use  of  frozen  air, 
with  the  same  furnace  and  the  same  plant,  and  the 
saving  in  coke  has  been  enormous — from  2,147  tons 
per  week  to  1,726  tons,  a  difference  of  421  tons,  or 
nearly  4  civt.  to  the  ton.  It  behoved  foremen  engineers 
to  acquaint  themselves  with  these  new  processes  and 
developments. 

STAFFORDSHIRE  IRON  AND  STEEL 
INSTITUTE. 

THE    GARRETT    RE-HEATING    FURNACE. 

A  paper  on  this  subject  was  read  bj-  Mr.  J.  S. 
Trinham,  before  the  Institute  on  December  17th. 
The  following  is  a  summary  of  the  chief  points  of  the 
paper  : — 

The  author  states  at  the  outset  that  from  tests  made 
he  recommends  the  altering  of  re-heating  furnaces 
to  the  Garrett  type.  The  Garrett  grate,  wherein  lies 
the  whole  secret,  is  easily  and  cheaply  adapted.  The 
invention  belongs  to  the  class  of  gas  producers,  in 
which  air  is  blown  into  a  mass  of  coal,  coke,  or  like 
fuel  in  a  chamber  to  sustain  partial  combustion  of  such 
fuel,  and  to  provide  a  producer  which  will  prevent 
clogging  of  the  ashes  and  refuse  below  the  fuel  bed. 
Briefly,  the  producer  consists  of  a  perforated  air  box, 
supported  on  a  foundation  built  of  old  fire  brick, 
and  extending  round  the  four  sides  of  the  hearth.  A 
water  pan  below  the  ground  level,  5  ft.  wide  by  7  ft.  3  in. 
long,  over  all,  and  21  in.  deep,  has  a  seal  board  5  ft. 
by  1 1  in.  to  prevent  any  escape  of  air,  the  depth  o 
the  board  being  regulated  by  the  pressure  in  the  grate. 
There  is  also  a  Flemish  bond  bridge,  measuring  3  ft. 
from  top  of  air  box  by  12  in.  wide,  with  benders  and 
stretchers  course  about.     .\ir   is   led   through  a   2  in. 
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round  hole  in  the  top  of  the  air  box,  through  5  in.  by 
2  in.  spaces  in  the  bridge,  and  takes  a  zig-zag  course, 
so  that  it  meets  the  flame  from  the  grate  at  a  high 
temperature.  Two  firing  doors,  u  in.  square  are 
in  front,  and  three  bricked  liinged  cleaning  doors  at 
the  end  of  the  furnace  ;  the  centre  cleaning  door  is 
18  in.  square,  and  the  others  8  in.  by  12  in. 

Each  furnace  requires  4,000  cubic  feet  of  air  per 
minute.  This  is  supplied  by  a  fan  capalile  of  giving 
20,000  cubic  feet  of  air  per  minute  against  a  head  of 
4j  in.  W.G.  The  fan  is  an  open  one.  so  tliat  any 
excess  air  churns  back.  It  is  belt  driven  by  a  15  h.p. 
reciprocating  engine.  The  air  is  discharged  into  a 
26  in.  diameter  sheet  iron  central  main,  and  branches 
12  in.  diameter  are  led  riglit  and  left  to  each  furnace. 


.\  butterfly  valve  within  the  reach  of  the  furnaceman 
regulates  the  blast  to  suit  the  condition  of  the  iron 
in  the  furnace. 

In  lighting  up  the  furnace,  tlie  water  box  is  first  filled 
with  well -burnt  rough  ashes  as  far  out  as  the  seal 
board  and  up  to  the  top  of  the  air  box.  Live  coal  is 
then  shovelled  in  through  the  firing  doors  and  equally 
distributed  over  the  l)ed  of  ashes  ;  water  is  run  into 
the  pan.  and  the  ashes  become  so  thoroughly  soaked 
that  the  heat  from  the  fire  above  causes  sufficient 
moisture  to  mix  with  the  dry  blast  to  prevent  heavy 
clinker  forming  and  clogging  on  the  air  box.  The 
blast  is  now  turned  on.  and  as  it  passes  through  the 
perforations  in  tlie  Ijox  it  combines  with  the  fuel  in 
the  ordinary  manner,  forming  gas,  which  passes  over 
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the  hot  air  bridge  into  the  furnace,  and  after  perform- 
ing its  work  there  the  spare  gas  is  passed  through  the 
neck  to  the  boiler  and  then  up  the  furnace  stack.  As 
the  ashes  from  the  consumed  coal  accumulate  above 
the  air  box,  they  are  reduced  to  their  correct  level  by 
removing  the  necessary  quantity  from  the  bottom  of 
the  water  pan.  There  is  no  difficulty  in  doing  this, 
as  the  cross-sectional  area  of  the  air  box  is  greater  at 
the  bottom  than  at  the  top,  thus  allowing  the  free 
discharge  of  the  ashes  into  the  water  pan.  The  clean- 
ing doors  are  opened  twice  each  shift  for  the  purpose 
of  removing  clmker  and  freshening  up  the  tire  bed 
generally.  The  opening  of  the  doors,  cleaning  and 
sealing  them  up  again  with  fireclay,  does  not  occupy 
more  than  fifteen  minutes,  and  is  done  by  a  labourer 
while  the  heater  is  charging. 

The  table  on  previous  page  gives  the  results  of 
careful  observation  : — 

The  author  also  makes  reference  to  the  merits  of 
the  Cannon  tj-pe  of  boiler,  in  which,  instead  of  leading 
the  hottest  of  the  waste  gases  to  the  boiler  above  the 
furnace,  through  a  stack  consisting  of  850  to  1,000 
best  fire  bricks,  which  have  to  be  renewed  every  three 
or  four  months  through  being  uselessly  burned  away, 
there  is  fixed  a  vertical  boiler  receiving  these  waste 
gases  and  raising  steam. 

The  cost  of  altering  an  ordinary  grate  to  the  Garrett 
type  is  given  as  ;^47  12s.,  of  which  the  castings  cost 
i54  7S. 

ADVANTAGES  OF  THE  GARRETT  TYPE. 

The  main  advantages  are  :  A  more  complete  control 
of  the  air  which  is  admitted  into  the  furnace  ;  in  the 
air  box  ;  in  the  hot  air  from  the  hollow  bridge  meeting 
the  escaping  gases  as  they  pass  over  into  the  furnace, 
thus  aiding  combustion  without  reducing  the  tem- 
perature in  the  furnace  ;  increased  output  and  reduced 
coal  and  iron  wastes  ;  the  saving  of  steam  through 
.steam  jets  being  dispensed  with  ;  the  maintenance 
of  temperature  ;  the  more  even  temperature  in  the 
furnace  and  boiler ;  waste  gases,  which  give  more 
^team,  and  the  saving  of  the  cost  of  grate  bars. 


INSTITUTION    OF    ELECTRICAL 

ENGINEERS. 

LEEDS    LOCAL    SECTION. 

ELECTRIC     DRIVING     OF     TEXTILE     MILLS 

.\  paper  on  this  subject  was  read  on  tlie  15th  inst. 
b\-  .\Ir.  W.  B.  \A'oodhouse.  The  following  is  a  brief 
abstract. 

The  reasons  for  the  slow  rate  of  adoption  of  the 
use  of  electrical  machinery  in  textile  factories  in   this 


country  are  the  lack  of  accurate  knowledge  as  to  the 
results  to  be  obtained  from  electrical  driving  and  the 
absence,  until  recently,  of  a  public  supply  of  electrical 
energy  at  a  reasonable  price.  That  the  advantages 
are  existent  may  be  realised  from  the  extent  of 
the  adoption  of  electrical  driving  in  other  countries. 
The  preparation  of  animal  or  vegetable  fibres  involves 
a  verj^  large  number  of  operations,  and,  owing  to 
the  delicate  structure  of  the  fibre  the  amount  of  work 
done  on  it  in  each  machine  is  small  ;  therefore  the 
power  required  to  drive  the  machines  unloaded  is  a 
large  percentage  of  the  total  required.  The  efficiency 
of  mechanical  transmission  in  textile  mills  varies  with 
each  mill.  In  a  number  of  mills  tested,  the  average 
efficiency  at  full  load  is  50  per  cent.,  the  lowest  34  per 
cent.,  and  the  highest  70  per  cent.  ;  in  all  these  cases, 
the  loss  of  power  in  the  main  engine  being  included. 
These  losses,  serious  enough  at  full  load,  are  practically 
constant,  and  the  efficiency  rapidly  decreases  as  the 
load  becomes  less. 

VARIATIONS     OF     LOAD. 

The  author  cites  the  case  of  a  flax  mill  of  the  British 
Linen  Thread  Company.  The  mill  is  electrically 
driven  and  the  transmission  loss  small.  The  maximum 
power  demanded  is  285  kilowatts,  and  the  average 
259  kilowatts,  giving  a  working  load  factor  of  91  per 
cent.  Had  the  various  machines  been  driven  by 
mechanical  transmission  from  one  main  engine  a  steady 
extra  loss  would  have  been  incurred,  on  account 
of  the  friction  of  extra  shafting  and  gearing  ;  assume 
this  as  only  20  per  cent,  of  full  load,  then  the  maximum 
power  would  be  raised  to  342  kilowatts,  and  the  load 
factor  increased  to  92-5  per  cent.  That  is  to  say,  the 
more  inefficient  the  system  of  power  transmission 
in  a  mill,  the  steadier  is  the  load  on  the  main  engine, 
and,  though  the  useful  power  required  varies  in  every 
mill,  yet,  with  mechanical  driving,  the  variation  is 
masked  by  the  steady  loss  in  transmission. 

In  a  large  cotton  mill  the  variations  of  load  ranged 
from    1,575  li-P-  to  1,685  h-P- 

Mill  owners  usually  reckon  their  costs  in  pounds 
]x>r  i.h.p.  per  annum,  and  the  figure  is  usually  based 
on  the  minimum  horse  power  indicated  ;  it  is  not 
possible  to  compare  such  a  figure  with  the  cost  of 
electrically  driving  the  same  mill  without  knowmg 
the  electrical  or  brake  horse  power  taken  to  drive  each 
machine,  or  group  of  machines,  and  the  working  load 
factor  of  the  machines. 

A  particularly  irregular  load  is  met  with  in  the  case 
of  self-acting  mules. 

Where  looms  are  driven  in  large  groups  the  load 
is  fairly  constant,  despite  the  frequent  starting  and 
stopping  of  individual  looms,  due  to  the  large  amount 
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of  shafting  involved  and  the  small  power  taken  by 
each  loom.  In  an  "  electrical  "  mill,  however,  a  re- 
cording watt  meter  will  show  the  variations,  and,  more 
particularly,  the  tendency  of  the  workers  to  start  late 
and  finish  early. 

The  milling  or  fulling  of  woollen  cloths  is  a  process 
in  which  the  power  required  varies  from  piece  to  piece, 
depending  on  the  amount  of  milling  required  ;  the 
working  load  factor  is  very  low.  .-Xn  actual  record 
of  a  day's  work  of  milling  and  washing  machines 
shows  that  the  working  load  factor  is  only  63  per  cent. 
Carding  machines  show  a  fairly  steady  load  during  the 
time  of  running. 

POLYPHASE     MOTOR     TO     BE      PREFERRED. 

The  advantag<'s  attendant  on  electrical  driving 
are  only  partly  gained  if  electrical  transmission  is 
adopted  in  the  mill  and  the  main  engine  or  engines 
retained. 

The  effect  of  electrical  driving  on  the  general  ar- 
rangement of  a  mill  is  to  allow  the  various  machines 
to  be  arranged  in  the  natural  order  of  the  processes 
without  reference  to  the  position  or  direction  of  shaft- 
ing. The  subdivision  of  the  driving  accompanying 
the  use  of  motors  may  be  carried  to  its  full  extent, 
and  a  motor  provided  for  each  machine,  doing  away 
thereby  with  all  line  shafting.  Extreme  subdivision 
is,  however,  even  in  the  driving  of  silk  looms,  ver\- 
rarely  advisable,  on  account  of  first  cost,  and  group 
driving  must  be  nearly  always  adopted.  In  arranging 
such  driving  a  considerable  saving  on  the  cost  of 
equipment  can  be  effected  by  increasing  the  speed 
of  the  line  shafts,  and  thereby  reducing  the  size  of 
shafts,  pulleys,  and  hangers,  .\  standard  diameter 
of  shaft  may  often  be  adopted  throughout. 

Certain  machines  have  their  driving  shafts  running 
at  a  sufficiently  high  speed  to  be  direct  coupled  to  a 
motor;  doubtless,  as  electrical  driving  spreads,  this 
will  be  possible  in  a  greater  number  of  cases. 

This  necessity  of  constant  speed  points  clearly  to 
the  use  of  polyphase  motors  in  preference  to  direct 
current  machines.  The  advantages  of  squirrel-cage 
motors  arc  many  ;  the  constancy  of  speed,  the  sim- 
pUcity  due  to  the  absence  of  commutators  and  sliding 
contacts,  their  low  cost,  and  the  lessened  fire  risk  due 
to  the  absence  of  exposed  live  metal,  are  all  points 
in   their  favour. 

Multi-voltage  direct  current  systems,  with  shunt 
motors,   have   much   to  recommend    them   in   the  case 


of  isolated  plants,  but  excellent  results  have  been 
obtained  by  the  use  of  a  single  supply  voltage,  and 
motors  with  double-wound  armatures  and  two 
commutators.     In    the   latter   case   a    high    efficiency 

is  obtained  over  a  wiile  range  of  speed, 

CENTRIFUGAL     HYDRO     EXTRACTORS. 

The  steam-driven  centrifugal  macliine  is  exceedingly 
wasteful  and  "  messy'';  the  belt  or  rope  driven  machine 
involves  a  considerable  amount  of  gear  in  the  neigh- 
bourhood of  the  basket,  and  is  very  severe  on  the 
belts  ;  the  ilirect  coupled  electrically  driven  machine 
is  compact,  simple,  and  reliable,  and  can  be  placed 
anywhere.  Either  series,  direct-current,  or  induction 
motors  may  be  used  for  this  work  ;  the  induction  motor 
has  an  important  advantage  in  that  it  can  never 
"  run  away."  In  practice  the  motor  is  completely 
enclosed,  and  tiexibly  supported  beneath  the  basket. 
The  time  taken  to  accelerate  depends  on  the  maximum 
torque  of  the  motor  at  various  speeds.  Hence,  if  a 
squirrel-cage  motor  is  adopted,  it  should  be  built  with 
a  high  resistance  rotor,  so  that  the  current  may  be 
kept  down  iluring  acceleration.  The  time  taken  to 
accelerate  is  then  practically  constant,  and  the  machine 
needs  no  attention  beyond  switching  on  the  motor, 
which  runs  up  to  speed  and  stays  there  until  switched 
ofl. 

The  table  below  gives  the  power  reiiuired  for  standard 
makes  of  machines  ;  — 

POWER  REgriRED  TO  DRIVE  CEXTRll- CGALS. 

I'OTT.  C.\SSKl.'S  AND  WlLllA.MSOX  TVPt, 

Dia.of  Inils  Revs.  Time  lo                   Watts. 

linskct.  perhr,  per  mm.  Accelerate.  Starting,  Kunning. 

in,  sue. 

24  075  1,500  075  -.5.^0  690 

30  \ii2  1,200  10  3,100  1,260 

36  I  28  1,000  15  3,200  1,370 

48  319  750  2'.S  5.950  2,070 


liKO 

AUUli 

XT   AXD  SoXS'  TVI'K, 

Dia,  01 

Watt 

S. 

Time  to 

Max. 

Basket. 

Slarlinc. 

Running, 

Accelerate, 

Speed 

30 

5,400 

2,700 

15 

1,100 

3f> 

5,800 

2,900 

1-5 

1,000 

42 

(1,4110 

3,200 

'■5 

950 

48 

7.-00 

3,600 

1-5 

900 

54 

8,400 

4,200 

'■5 

800 

60 

10  ;iou 

5,000 

15 

700 

72 

i7,()uo 

8,800 

i'5 

600 

PAGE'S    \vp:kklv 


999 


INSTITUTION  OF  CIVIL  ENGINEERS. 


YORKSHIRE     STUDENTS'     ASSOCIATION. 

The  third  ordinary  meeting  of  the  above  association 
was  held  in  the  Law  Institute,  Leeds,  the  president, 
Mr.  Ewing  Matheson,  M.Inst. C.E.,  in  the  chair. 
A  paper  was  read  by  Mr.  H.  J.  Rudgard,  A.M.Inst.C.E., 
of  the  North  Eastern  Railway,  York,  the  subject 
being  "  Notes  on  the  Construction  and  Erection  of 
Steelwork." 

Mr.  Rudgard  pointed  out  that  the  main  types  of 
girders  and  roofs  likely  to  be  required  in  this  countrv 
are  now  more  or  less  standardised,  but  that  there  is 
great  scope  for  attention  to  details,  which  can  effect 
a  great  saving  in  first  cost  and  maintenance. 

The  developments  made  in  the  rolling  of  joists  and 
channels,  and  the  machinery  for  cutting  them,  enable 
a  considerable  reduction  to  be  made  in  weight  and 
labour,  over  sections  built  up  of  plates  and  angles. 

Smith's  work  is  always  e.xpensive.  and  it  is  best  to 
eliminate  it  as  far  as  possible,  especially  avoiding 
complicated  joggles  and  welded  up  angle  frames. 

The  designer  should  endeavour  to  bring  the  work 
of  construction  within  the  scope  of  the  shearing, 
planing,  and  drilling  machines  as  far  as  possible. 

The  bearing,  usually  adopted  in  small  bridges, 
namely,  a  bearing  plate  riveted  to  underside  of  girders 
with  sheets  of  lead  or  felt  interposed  between  it  and 
the  impost  stone,  is  not  altogether  satisfactory,  and 
a  better  method  is  to  use  a  cast  iron  rocker  bearing  on 
a  cast  iron  plate  lewised  to  the  import  stone.  For 
larger  bridges  pin  bearings  are  used,  and  for  all 
bridges  of  70  ft.  span  or  over,  one  end  should  be 
carried  on  an  e.xpansion  bearing.  It  is  most  important 
that  all  steelwork  be  thoroughly  cleaned  before 
assembling  and  painting,  as  corrosion,  once  started, 
proceeds  very  rapidly,  even  under  the  paint.  Paraffin 
oil^has  been  used  with  good  results  for  dipping  steel- 
work, and  has  the  advantage  of  being  non-sticky, 
so  that  dust  does  not  adhere  as  with  the  ordinary 
oil. 

Ordinary  erection  does  not  give  much  trouble, 
but  difficulties  arise  when  bridges  have  to  be  renewed 
or  replaced  in  a  limited  time  so  as  to  interfere  with 
traffic  as  little  as  possible.  An  interesting  description 
of  a  bridge  replacement  of  this  kind  was  given,  in 
which,  on  one  Sunday,  1 1 5  tons  of  steelwork  had  to 
be  lifted  into  or  out  of  the  structure. 

Special   lifting   brackets   provided   on    the   ends   of 


main  girders  geatly  facilitate  this  work,  and  a  light 
temporary  traveller  running  on  top  of  the  main  girders 
is  also  a  great  convenience  for  handling  cross  girders 
and  flooring. 

The  various  points  were  illustrated  by  a  series  of 
drawings  and  diagrams. 

A  long  and  interesting  discussion  followed  in  which 
the  president,  Messrs.  W.  J.  Cud  worth,  S.  R.  Kay, 
W.  D.  Rudgard,  H.  P.  Miles,  Clayton,  Forbes,  Terry, 
and  Pullon  took  part. 

\  hearty  vote  of  thanks  to  Mr.  Rudgard  brought 
the  meeting  to  a  close. 


The  election  is  announced  of  Mr.  Philip  Watts, 
F.R.S.,  director  of  naval  construction,  as  a  vice- 
president  of  the  Junior  Institution  of  Engineers. 


On  the  invitation  of  the  chairman,  Mr.  Samuel 
Cutler,  jun.,  M.I.Mech.E.,  a  large  number  of  the 
members  of  the  Junior  Institution  of  Engineers, 
visited  the  International  Gas  Exhibition  at  Earl's 
Court. 


The  Christmas  lectures  at  the  Royal  Institution 
are  beuig  delivered  by  Mr.  Henry  Cunynghame. 
The  subject  is  "  Ancient  and  Modern  Methods  of 
Measuring  Time,"  and  there  are  six  lectures,  two  of 
which  have  already  been  delivered,  the  third  of  which 
is  being  delivered  to-morrow,  while  the  remaining 
three  lectures  are  fixed  for  next  week.  The  first 
lecture  dealt  with  the  methods  of  measuring  time 
known  to  the  ancients.  The  second  address  w^as 
devoted    to   the    "  Discoveries   of   Gahleo." 

The  annual  dinner  of  the  West  of  Scotland  Iron  and 
Steel  Institute  was  held  at  Glasgow  last  week.  The 
president,  Mr.  Andrew  Lamberton,  occupied  the 
chair,  and  there  were  about  J50  members  and  visitors 
present.  The  toast  of  the  "  The  City  of  Glasgow  " 
was  proposed  by  Professor  A.  Barr,  and  responded  to 
by  the  Lord  Provost  (Sir  John  Ure  Prunrose,  Bart.). 
The  toast  of  "  The  West  of  Scotland  Iron  and  Steel 
Institute  "  was  proposed  by  Mr.  Bennett  H.  Brough, 
and  acknowledged  by  the  president.  The  toast  of 
"  Kindred  Institutes  "  was  replied  to  by  Mr.  R.  T. 
Moore,  president  of  the  Mining  Institute  of  Scotland. 
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CONTRACTORS'    NEW5. 

We    shall    be    pleased    to    insert    under  this   column,  free   of   charge,    particulars  of   open   contracts. 


Jan. 


Jan, 


CONTRACTS    OPEN. 

Last  Day 
Belgium.  —  Construction   of    new   sewajie 
u.rk,    at     Saint     Trond.      Tenders     to 
"College    Kchcvinal,"    Saint   Trond       ...     Jan.l 

S-weden,  -  Supply  of  cast-iron  pipes  of 
various  diameters,  lor  Tulea  Waterworks 
Committee.  Particulars,  Commercial 
Intelligence  Branch,  Hoard  of  Trade, 
Hasingliall  Street.  Tenders  to  Com- 
mittee at  Tulea        

Chippenham.  —  Building  of  high  level 
service  reservoir  to  hold  lOO  000  gallons 
new  pumping  station,  and  dry  well,  etc. 
Particul.irs  from  the  Engineer^  Mr.  A.  K. 
.\(laiiis,  High  Street,  Chippenham 

CricHlade. — Construction  and  maintenance 
01  works  for  supplying  Cricklade  with 
water.  Mr.  H.  Bevir,  Clerk,  Cricklade 
and     Wootton     Bassett      Disirict     Rural 

Council,  W(j(itton  Hassett Jan.  -^ 

Great  Western  Railway. —  Supply  and 
delivery  of  materials  in  connection  with 
the  electrical  equipment  of  the  Hammer- 
smith and  City  Railway.  Mr.  G.  K.  Mills, 
Secretary,  Paddingt. .n  Station,  London... 

Tottenham,  London. — Provision  and 
laying  of  ;o-in.  ca>tiron  pumping  main 
for  the  Tottenham  and  Wood  Green  Joint 
Drainage  Commillee.  .Mr.  Edward 
Crowoe,  Clerk,  Tottenham 

East  Indian  Rail^vay,— Supply  and 
delivery  of  steel  material  (plates,  bars, 
joists,  etc.).  Mr.  C.  W.  Young,  Secretary, 
Nicholas  Lane,  London,  E.C.         ..         ...     Jan.  4 

West  Hartlepool.— Supplying  hot  water 
hoilcr,  sicani  boiler  and  pump  for  the 
Workhou-e.   .Mr.  (ieorgc  Kilvinglon,  Clerk     Jan.  5 

Erith. — Four  contracts  in  connection  with 
the  Electric  Tramways.  Particulars  of 
Messrs.  Hawlayne  and  Zedcn,  6,  Queen 
Street  Place,  London.  E.C.  Tenders  to 
Mr.  C.  H.  Ery,  Clerk  

Glasgo^r.— Supply  of  steel  work  for  the  re- 
new.1 1  of  superstructures  of  the  seven  water 
sp.ins  of  Esk  Viaduct,  for  the  Caledonian 
Railway  Company.  .\lr.  J.  Blackburn, 
Secretary,  Buchanan  Street,  tllasgow     ...     Jan,  9 

Stochport. — Supply  and  delivery  of  about 
i.ioolons  of  groiived  steel  girder  train- 
w.iy  rails,  2^  tons  of  tiebars,  43  tons  of 
Itshplates,  .md  1,4*10  anchor  joints  for  the 
Corporation.  .Mr.  Robert  Hy<le.  Town 
Clerk  Jan.  9 


Jan. 


Jan.  3 


Jan.  9 


Newton  Abbot.  —  Construction  of  a 
masonry  reservoir,  to  contain  85,000 
gallons,  and  providing  and  laying  yoo  ft. 
of  4-in  cast  iron  mains.  Mr.  Samuel 
Segar,  Engineer,  Union  Street,  Newton 
.ibbot Jan.   10 

Belfast.  — Supply  and  erection  at  new  infec- 
tious diseases  hospital,  of  boilers  and 
electric  light  installations,  including  en- 
gines, dvnamos,  etc.  Mr.  Samuel  Black, 
Town  Clerk Jan.  12 

Bett^rs=y>coed. — Construction  of  water- 
works extensions,  about  seven  miles,  and 
an  embankmer.t.  -Mr.  E.  R.  Owen,  Union 
Oflices,  Llanwrst       ..  Jan.  12 

Spain. — Supply  of  revolving  platforms  (Con- 
tract I),  steel  rails  (Contract  2),  in  connec- 
tion with  the  improvements  at  the  Port  of 
Valencia.  Particulars  of  the  Commercial 
Intelligence  Branch,  Board  of  Trade,  73, 
Basinghall  Street.  Tenders  to  Port  Ad-  Jan.  id  \ 
ministration,  Valencia        Jan.  14 

London.— Construction,  supply,  and  erection 
for  the  South  London  Electric  Supply 
Corporation  at  their  works,  of  one75ok\v. 
steam  alternator,  etc.  Secretary,  Benge- 
worlh  Road,  Loughborough  Junction     ...       Jan.  l6 

Dover. — Construction  of  about  it  miles  of 
double  line  of  light  railway  to  River, 
including  the  supplying  and  laying  of 
steel  girder  rails,  etc.  Borough  Engineer, 
Maison  Dicu  House,  Dover  Jan.  16 

Ripon.  — Retubing  condensers  for  the  Cor- 
poration.    The  Gas  .Manager,  Ripon       ...     Jan.  18 

Kidderminster.  —  Erection  of  engine 
licpuse,  boiler  house,  and  provision,  laying 
•ind  jointing  of  .«oo  yds.  10  in.  cast-iron 
main,  in  connetion  with  wMtcr  supply. 
Engineers  Messrs.  Wilcox  and  Raikes, 
<>3,  Temple  Row,  Birmingham     ...         ._     Jan.  20 

Port  Elizabeth.— Supply  of  materials  in 
connection  with  Corporation  Electricity 
Supply  Works.  Section  A  :  Boiler-house 
plant ;  Section  B  :  Engine-room  plant  : 
Section  C  :  Electricity  supply  mains : 
Section  D  :  .Vccumul.ators  and  boosters  ; 
Section  E:  Switchl^oards  and  instru- 
ments ;  Section  F  t  Cranes  ;  Section  G  : 
Public  Lighting  ;  Section  H  :  Meters ; 
Section  1 :  Workshop  equipment.  Mcssr>. 
Davis  and  Soper,  .\gcnts,  54,  St.  .Mary 
.\\e,  London,  E.C Jan.  2O 

Edinburgh.— Supply  of  gas  plant  and 
.qi'h.uice-,  including  gas  exhausters  and 
engines,  water-tube  condensers,  Pelou/.e 
and  Audonin  condensers,  etc.,  for  Edin- 
burgh and  Leith  Corporations.  Mr.  James 
McG.  Jack,  25,  Waterloo  Place.EdinbiirL'h       Ian.  30 
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Caen  (France). — Tfiideri  for  concession 
c)l  a  tiaimvay  from  Ryes  to  Caen  via 
CreuUy  for  goods  and  passengers.  Par- 
ticulars from  the  Prefect  of  Calvedos, 
Caen 

Dublin.  —  Extension  of  pier  in  Downies 
Bay,  County  Donegal,  and  other  works. 
Oflice  of  Public  Works,  Dublin       


COMING    CONTRACTS. 


South  Shields. 

take  trainu.iv  c> 


-The  Corporation  is  about  to  unde 
nstruction  work. 


Burslem. — The  Town  Council  have  received  sanction 
to  the  following  loans  :  refuse  destructor,  £rQ,r(84 
and  electric  lighting,  £f2i,ooo. 

Woolinrich. — The  Borough  Council  have  resolved  to 
apply  to  the  L.C  C.  for  permission  to  borrow  two 
sums  of  i."7.500  each  I'or  the  extension  of  electricity 
mains  to  Eltham  and  Shooter's  Hill. 

Erith. — .^n  inquiry  has  been  held  into  the  application 
of  the  Council  for  sanction  to  borrow  the  further 
sum  of  £20,000  for  the  purposes  of  the  electricity 
undertaking. 

Bernese  Oberland.— Steps  are  being  taken  to  raise 
^'3,200,000  for  the  construction  of  a  line  of  railway 
under  the  Bernese  Oberland,  which  is  to  join  the 
Simplon  tunnel  line. 

West  Hartlepool.— An  inquiry  has  been  held  into 
the  application  for  sanction  to  borrow  ;£'22, 000  for 
purposes  of   electric   lighting,  and  sewage   works, 

War^vich, — The  engineers  have  been  instructed  to 
obtain  tenders  for  carryin.g  out  the  first  portion  of 
a  waterworks  scheme,  which  embraces  the  sinking 
of  a  well  and  the  erection  of  pumping  station. 

Croydon. — The  Corporation  are  seeking  powers  to 
raise  ^^9.480  for  duplicating  water  mains. 

Widnes. — The  Corporation  is  proposing  to  spend  a 
sum  of  ;f 54,000  on  gasworks  extensions. 

Thames. — The  Thames  Harbour  Commissioners  are 
seeking  powers  to  construct  a  dam,  with  locks,  weirs, 
sluices,  etc.  The  work  is  to  take  six  years,  and 
power  is  bein.g  asked  to  raise  a  sum  of  ;£!5,ooo,oo3. 


CONTRACTS    CLOSED. 

Great  Yarmouth.— The  Corpuration  lnvc  accepted 
the  tender  of  Jacobs  Bros,  and  Co,  for  tranuvav  rails 
at  /4,665, 

Glasgow. — Messrs.  A.  and  J.  Inglis  have  contracted  to 
ht  on  hoard  the  Khedive's  yacht  Mahroiissa  turbine 
engines  of  the  Parsons  type. 

Chepstow. — Edward  Finch  and  Co.,  Ltd.,  are  just 
completing  an  important  contract  in  the  shape  of  a 
caisson  for  closing  the  entrance  to  the  large  new 
graving  dock  in  course  of  construction  at  Colombo. 

Shanghai=NanKing  Railway.— John  H,  Wilson 
and  Co.,  Ltd,,  of  Liverpool,  have  been  awarded  a 
contract  for  two  powerful  permanent  way  break- 
down cranes. 


Great  Western  Railw^ay.— Kerr,  Stuart  and  Co. 
have  secured  a  contract  for  two  steam  motor  coaches 
on  the  "  Kerr  Stuart  "  system  with  transverse  loco- 
motive boiler.  The  same  firm  have  a  second  order 
for  two  coaches  of  the  same  tvpe  as  those  ordered 
by  the  Taff  Vale  Railway. 

Billericay. — The  Billericay  Rural  District  Council 
have  instructed  Messrs.  Merryweather  and  Sons  to 
prepare  a  water  supply  scheme  for  Billericay  .iiid  a 
number  of  surrounding  villages. 

Malta. — The  Lancashire  Dynaino  and  Motor  Company, 
Ltd,,  has  received  an  order  from  the  .Admiralty  for 
the  whole  of  the  electrical  equipment  for  Malta 
dockyard,  including  boilers,  engines,  dynamos, 
motor  generators,  and  motors,  in  accordance  with 
the  specification  of  Messrs.  Preece  and  Cardew. 

Llandudno. — The  I'rban  District  Council  have  accept- 
ed the  tender  of  the  Hart  .Accumulator  Company,  to 
supply  256  standard  lighting  type  cells. 

Barrow=in=Furness. — V'ickers  Son  and  Maxim,  Ltd., 
have  given  orders  to  Horace  P,  Marshall  and  Co., 
fur  fifty  pneumatic  tools  for  the  Barrow  shipyard. 

Metropolitan  Railway.— The  whole  of  the  cables 
used  for  current  distribution  on  the  Metropolitan 
Railway  on  which  electrically-propelled  trains  are 
now  running,  have  been  supplied  by  the  British 
Insulated  and  Helsby  Cables.  Ltd.,  of  Prescot, 
Lancashire. 

APPOINTMENTS    VACANT. 

Last  Day. 

Hanley. — Borough  electrical  engineer. 
Salary,  ;£"300  rising  to  £'350.  .-Vpplications 
to  Mr,  .Arthur  Challinor,  town  Clerk      ...      Jan.  lo 

Sheffield.— Superintendent  of  gasworks 
under  Sheffield  United  Gasworks  Com- 
pany. Commencing  salary,  ;t3oo.  Appli- 
cations to  Mr,  Hanburv  thoinas,  general 
manager,  Commercial  Street,  Shellield   ,.,      Jan,  12 


APPOINTMENTS    FILLED. 

Bridlington. —  ^Ir,  A,  J,  Beckett,  formerly  assistant 
electrical  engineer  at  York,  has  been  appointed 
electrical  engineer  at  Bridlington  at  a  salary  of  £'220 
a  year,  rising  to  ;f  250.  An  assistant  is  to  be  appointed 
at  a  salary  of  £"100. 

Christchurch,  N.2.— Mr.  Percival  Herbert  Powell, 
of  Stafford,  has  been  appointed  lecturer  and  demon- 
strator in  electrical  engineering  at  Canterbury 
College,  Christchurch,  New  Zealand. 

Midland  Railway.— Mr,  H.  Evans,  of  the  Glasgow 

and  South-Western  Railway,  has  been  appointed 
hv  the  Midland  Railway  Company,  to  succeed  Mr. 
W,  E.  .-idle, as  goods'  manager  as  from  March  ist  next. 

Sierra  Leone.— Mr.  W.  E.  May  has  been  appointed 
chief  engineer  of  the  railways  under  the  government 
of  Sierra  Leone.  Mr.  May,  who  has  been  in  .Africa 
for  several  years,  was  at  one  time  connected  with 
the  Taff  Vale  Railway  Company. 

Borneo.— Mr.  H.  F.  May  has  been  appointed  chief 
engineer  of  the  mines  and  collieries  in  Borneo  of  the 
Rajah  of  Sarawak.  Mr.  May  has  latterly  been 
coiinected  with  the  Roudny  Gold  Mines  at  Zwestow, 
Bohemia. 
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Stuck  Exchanijk  Sf.ttlinc;  Days. — Settling  days  on  the  Stock  Exchange  arc  as  follows  : — 
January  5th.         General  Settlements  :  December  30th,  January  13th,  27th.         Bank  liate.  .\pril  21st,  3  per  cent. 


I.— ENGINEERING.     IRON,    AND     STEEL 

COMP.WIES. 


ENGINEERING,  U{ON,  AKD  STEEL  COMPANIES.— Coii(</. 


Pres«nl 

Arooaot 

Subscribed. 

1 

Ust 

Ulvl. 
dcnd. 

11,870 

6 

8% 

10,000 

80,0011 

8,210,000 

6 
Stk 

1 

SI- 
2/6 

78,970 
1,SOO,000 

i:ioo,ooo 

6 
100 
100 

2/- 

4% 

580,000 
100,000 
20,000 

1 

1 
5 

7W. 

a;- 

SGO.OOO 
4260,000 
1ISO,000 
60,000 
88,884 

1 
Stk 

«/• 
2/0 

Paid  I    Cloclne 


X600,000 

100 

- 

M),000 

10 

«/- 

£866,600 

8tk 

4n, 

149,860 

1 

6<l. 

200,000 

1 

1/- 

800,000 

1 

Ojld. 

£800,000 

Stk 

# 

1,629,760 

1 

ad. 

1M0.900 

1 

Jli- 

1,160,000 

1 

690,000 

1 

6d. 

74,000 

10 

6/- 

164,600 

B 

2/6 

382,600 

6 

8/0 

460,000 

1 

1/0 

70,000 

6 

3/0 

£260,000 

Stk 

4% 

100,C00 

10 

ao/. 

76,000 

1 

2/6 

1,2«9,W4 

1 

% 

£400,000 

Stk 

£260,000 

Stk 

— 

200,000 

6 

8/- 

260,000 

1 

BJ.1. 

800,000 

1 

w. 

4,731 

18 

12/. 

60,7M 

18 

12/- 

V0,2M) 

10 

»/• 

11,000 

10 

6/- 

IH6,74t4 

Slk 

4'V. 

36,000 

10 

6/. 

£3M).0OO 

Stk 

V 

120,000 

a 

31.000 

8 

4)0 

006,000 

1 

!/• 

»i4,aoo 

6 

2/0 

i:i,Mo,60o 

Stk 

*% 

18.000 

A 

2/6 

3M),()00 

1 

!/• 

30.000 

10 

4/6 

an.rao 

6 

j  a/. 

4(K.0O6 

1 

1    1/0 

3H.aoi 

r> 

7/- 

"f.,M» 

1 

7».l. 

iH.noo 

r. 

Al- 

im.oiio 

10 

o;. 

7.'.n.(K<i 

1 

lOld. 

r..i«io 

10 

0/. 

flAO.OOO 

stk 

4"„ 

Alldars  .v  Onions  Pneumatic  Engi- 
neering, Ltd 

Uo.    Cum.  Prc(.  li  per  cent. 

Do.     Mori.  Deb.  JJ", 

Armstrong  (Sir  W.  G.i.  Whitwortb 
and  Co.,  Ltd. 

Do.  4%Cum.  Pre(.. 

Do.  4"„  iBlMort.  Dbt.  Rd. 

Avcling  and  Porter,  Ltd.,  41",,  Rck 

Mt.  Debs.  Red 

Babcook  and  Wilcox,  Ltd.,  Ord.    . . 

Do.  „     G'V,  Cam.  Pref. 

Baker  (Joseph)  and  Sons,  Ltd.. 6'V, 

Cum.  Pref 

Baldwins,  Ltd.,  5^%  Com.  Prel.    . 

Do.  Ift  Ut.  U"„  Deb.  Hlk     Red. 
Barrow  Hiematite  Steel  Co..  Ld..O 

Do.  do.        Cum  2nd.  Prel. 

BaylisB,  Jones  and  Bayliss,  Ltd.,&".V 

Cvnii.  Pref.  Shares 
Beardmore  (Wm.l  .V  Co  ,  Ltd..  4J",, 

1st  Mt.  Debs.,  Red.,.'<crip.'io  ,.  pd 
Boll  Brothers,  Ltd.,  fi",,  Cum.  Pref. 

Do  4'„  Deb.  Stock,  Red. 

Bengal  Iron  and  Steel  Ord 

Bc;er,  Pcacork  and  Co.,  Ltd.,  Ord. 

Do.  .'.Jn,  Cum  Pref. 

Do.  4J',.  Red.  Dtb.  Stock 

Bolckow,  Vaughan  and  Co..  t.td..  O. 

Nos.  ll.r.i'.l.TfiO 

Do.  Nos.  l,f>:i'.i,lill.8,.'aiu,000 

Brown  iJohDI  and  Co..  Liin..Or<i., 
Nos.  1. 1,160,000 

Do.  Ord.,  Nos.  1,160.001-1,700.000 

Do.        0%  Cum.  Pref 

Cammcll.  Laird  &  Co..  Ltd.,  Ord. 

Do.  6'V,  Cum.  Pref.     .. 

Clayton  .*  Shuttleworlh,  Ltd.,  Ord. 

Do.      r,-„  Cum.  Pref 

Do       4"„  iBl  Mart  Db.  Stk.  Red 
Consett  Iron  Co.,  Ltd.,  Ord. . 
Delta  Metal.  Ltd.  Shares 

Dorman.  Long  A  Co..  Ltd 

Do.    4"„  Ist  Mort.  Perp.  Dob.Stk. 

Do.    (1  ■,,  2nd  Mort.  Dib.  Stk  .Red. 

Dunderland  Iron  Ore  Co..  Ltd..  iVv 

Cum.  Pref.  and  Participntini:. . 
Dunlop  ijamesi  A  Co..  Ltd..  Ord.   . 

Do.  «'■„  Cum.  Prof. 

Bbbw  Vale  Steel,  Iron  &  Coal  Co., 
Lhl. 


100      98  -100 

5         &i-    5J 
100      102  —104 


Do. 


do. 


do. 


Klllott'a  Motsl,  Ltd.   .. 

Do.    Cum.  Pref.  6% 

Do.     Deb.  4', 

FairHcId  Bbiplmilding  .t  Engng.Co.. 
Ltd..  r,'.,  Cum.  Prel. 

Do.  H:.  Mori.  Deb.  Htk.  Red. 
Fra»er  *  Chnlmer«.  Ltd..  Onl 

Do.  74>.  Cum.  Prof, 

aocsl.  Keen  «  Nctllcfolds.  Ltd.  Ord. 

Do.       fi".,  Cum.  Pri'f 

Do.  4-.,  Irred.Morl.Deb.Stk 
Owynnc.  Ltd.,  Bv.  Cum.  Pref.  . 
Hadfl.ld-«  8tf  el  F'dry  <:o..  Ld..  Ord. 

D...        4J'..  Cum.  Pref 

Mall  iJ..t  K.i,  Ltd.  0',,  Cum.  Pref... 
HarToy  Unlmd  St«>l  Co..  Lt.1.       . . 
Head.  Wriiiblson  .t  Co.,  I>td. 
Hill  illirbardi  *  Cn.ilHWi  Ld..Ord. 


.  Pr.  t. 


4J-     64 

a  -  9j 

95  -KO 


8  4»-   r. 

a  M-   6 

1  3A-2A 

r.  ii-   6 

100  lOf,  -107 

fi  ,     3i-    .■» 

I  a  -  8* 

10  lot-  11 

6  r.  -   6J 

1  lA-  >A 


II 


97  -100 


6  5  —    54 

1  I  -    IJ 

100  101  -103 

44  lA  -  i,v, 

4J  4-44 

6  4J-     5} 

—  100  —102 

10  113—  12J 

100  100  —102 

1  I  —     li 


15/-  lA-lA- 

10  II  -uj- 

5  74—     K 

r.t-  5j 

100  100  —102 

71  31-  88 

1  IJ-     24 

»  8-     1 

100  92  —  B.') 

—  97  —  99 

6  2i-    2} 


Lsst 
Dlvl- 


37,600 

49.537 
30a,(IU0 

,50.000 

40,000 

200,000 

£300,000 

40,000 
210,000 

75,000 
£75.000 

21,943 

14.24H 
6.000 

73.000 

80,000 

£250.000 

122.000 

.''lO.OOO 
70.000 
£400.000 
20.000 
280.000 
126.938 
73,062 
£380,000 
860,000 

£350,000 

86,000 

276.000 

800,000 

£800,000 

£116,800 

£97,900 
260.000 
300,000 
£300,000 
25,000 
35,000 
£2.50,000 
K5,000 
66,000 
684,783  I 

6a9,M6 
£240,000 
300.000 


10.000 

S60K40K200 

8800314100 

«l6226t«00 

3350,000 

7no,ooo 

£750,000 

£i,'r.o,aoo 

£1,000.000 
225.000 


20    IKyoocb.Ltd 10 

5%  '      Do.    Cum.  Pref.  6%         ..        ..  10 

HA    Lambert  BroF,,  Ltd..  Ord 1 

2/9           Do.       !>!%  Cum.  Pref 5 

2/1',  Leeds  Forge  Co.  7%  Cum.  Pref.   ..I  8 

7lid.    Lysagbt  (Johni.  Ltd.,  6%  Onm.  Pt.  1 

il'„       Do      41"b  Ist  Ml  Deb.  Stk..  Red.i  100 

5-     Mather  .V  Piatt.  Ld.,5"„  Cum.  Pref  10 

6d.     Measures  Bros..  Ltd  ,  Ord I 

Olid.           Do.    51%  Cum.  Pref 1 

4i".,           Do.    4{'Vi  1st  Mrt.  Db.  8tk..Red.  100 

2,6     Munlz  Metal.  Ltd 6 

5".,        Do.     Pret.  6", 6 

47;C    Nantvglo  and  Blaina   Iron  Works, 

Lt<l..«'„  Cum.  Pri(.  621 

B/-     N.  Brit.  Loco.  Co..  Ltd..  5V>  Cm.  PI.  10 

—  North-Eastern  Steele  ...Ltd..  Ord.  5 
j    .11%         Do.    41"„l8tMrt.  Db.Stk..Red.  100 

2  -     Pearson  «£  Knowles  Coal  and  Iron 

I                            Co..  Ltd.,  Ord.,"  B"  6 

3/.    '        Do.        6%  Cum.  Pref. "A"     ..  5 

6/-     Pease  ."i  Partners,  Ltd.,  Urd.  10 

i"„          Do.       4"o  Perp.  Deb.  Stock  100 

'    3/-     PeeblesiBruccl.V:Co.,Ld.,6%Cm.P.  B 

—  Projectile  Co.  (1902).  Ltd.,  Ord.     ..  I 

2/.     Rbymney  Iron  Co..  Ltd 6 

2/-            Do.        New            6 

5\,           Do.        5'.,  Mori.  Deb..  Red.    . .  100 

7ld.    Ricbardsons,  Weslgarlb  A  Co.,  Ltd.. 

Kcuiii.  Pf.     ..  I 

41V,          Do.       41',,  Perp.  Deb.  Stock  . .  100 

12/-    Ruston,  Proctor  .V  Co. ,  Ltd 10 

'    6d.    Scott  (Walter),  Ltd.,  Ord 1 

7»d.                 Do.           6"„  Cum.  Pref.    . .  I 

r';,                  Do.           4'V)  Perp.  Deb.  Slk  100 
6'"„     Sheltonlron,  SlcclandCoalCo..Ld. 

Ist  Charge  .V'„  Debs..  Red  . .  100 

G"„             Do.     C'V,3nd  Mort.  Debs..  Red.  100 

I/.     South  Durham  Steel  A  Iron,  Ltd.Or.  1 

—  Do.              6'i,Cum.  Pref.. .  1 
4J'\,                  Do.         41%  Per.  Deb.  Stock  100 

-^     Stephenson  (Roberii.VO).,  Ltd., Or.  10 

6/n                   Do.         51"„  Cum.  Prof.       .  10 

4-.,                   Do.        4  "„  Perp.  Deb.  Stock  100 

9/.     Stewarts  A  LlovdB,  Ltd.,  Ord.        ..,  10 

0/.            Uo.        6"„  Cum.  Pref 10 

4.e9d.  Swan,  Hunter  .t  Wigbam- 

Richardson,  Lim.  Ord.  1 

6d.           Do.    6%  Cum.  Pref 1 

41',.          Do.    4}'„l«tMort.Dob.8ik.Red  100 
lid.    Thamei  Iron  Works.  Shipbuilding 

*Eni:.neoringC<>..Lld 


173—  18J 
l«-10i' 


3i-    4} 
lA-  Irt 


11  —  lU 

90  —  Sil 


73 

12 

92  - 

'J.-> 

9  - 
97 

li 

.1 

lol*: 

ll 

IIM 

96' 

us' 

w  — 

i 

77 

< 

.■1 

171 

14 

i«4 

7td. 


lA- ifi 


600,000 

£300,000 

7,687 

1 

Stk 

6 

300 

Stk 

«6,nMI 

66.600 

£346.(MI 

£160,000 

6 

6 
Stk 
Stk 

.IslMorl.Deb.    100 
Thornvcrou  (John  I.I  *  Co.,  Lul. 

6'V,  Cum.  Pref.       I 

Tylor  (J.)  ft  Sons.  Ltd.  SV,  Cum. PI.      10 

United  States  Steel  Corp.  Com.Stk.  $1110 

Do.  7-„  Cum.  Pref.  Slock  sion 

Do.     10.nnvr..VV,  Skg.Fd.O.Bds.  JIOOO    93 

Vicken.,  Sons  i  Maxim.  Lid. Ord.  1         2j 

Do.     5V,  NonCum.  Pref.  1         Ii 

Do.     .V,,  .Son. Cum.  Pref.  8tock.    100      111 

Do.     4  ■,,  Isl.Morl.Deb.Slk.lted.    100     lOa 

I)o.     11 '.,  2nd  Mori.  Debs.. Red.    100     lOil 

Wenr.lalc  Sleil.  Coal  .t  Coke. 

Ltd.,  Det.  Ord.i      1         i, 
Do.       0%  Cum.  Prel.  Ord.      ..I      1 
Do.       4%  PorpclaalDcb.Slocki  100      85 
Wcldlcsf  Steel  Tube,   Ltd.,  Cum.i  j 

Vnl.  51      6    '    4 

Do.        Men.  Deb.  41%     -.         ..I  100       9.) 

WUIaus  &  Robinson,  Ord.     .  ..6         1 

Do.       6v,  Cum.  Praf ,      6,2 

Do.       4'V,lstMorl.Dcb.Stk.R«d    100      74 
Yorkshire  Iron  He  Coal  Co.,  Ltd., 

41'>„  in  Mort.  Deb.  Stk.  Red.   100    ,  m 


8oi 
94j 
95 
21 

>i 
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—  ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTRIC    TRACTION.— CoHdi. 


Present 
SubficrlOed. 

i 

Last 
Divi- 
dend. 

^a':< 

Closing 
Prices. 

70,000 

1 

63. 

Alliance  Elec. Co.,  Ltd.  5%  Cum. Pt. 

1 

i-     i 

125,IH» 

1 

7id. 

.\ron  Elec.  Meter  Ltd.,  6%  Cum.  Pf. 

I 

A-   A 

120,000 

1 

R'^d, 

Bell's  Asbestos  Co.,  Ltd 

1 

at-  n 

100,000 

e 

4/- 

British  Insulated  &  Helsbv  Cables 

Ltd..  Ord. 

5 

54-    63 

100.000 

6 

3/- 

Do.  6"„  Cam.  Pref 

5 

Bi-    5| 

£500.000 

Stk 

4i% 

Do.  4*".,  1st  Mort.  Deb,  Stk.  Rd. 

100 

102  —105 

£200,000 

Stk 

44% 

British  Thomson-HoustonCo.,  Ltd., 

4*"„  Ist  Mort.  Deb.  Stk.  Red.  .. 

100 

100  —102 

400,000 

5 

s/- 

British  Weatinghouse  Electric  and 

Manufac.  Co.,  Ltd,,  6%  Pref.  . . 

5 

2g-     2i 

£616,353 

Stk 

i% 

Do.        4"„  Mort.  Deb.Stk.  Red... 

100 

88-90 

105,731 

2 

2/- 

Brush  Elec.  Enging.  Co.,Ltd..Ord.. 

2 

ii=4 

150,1100 

2 

2,4? 

Do.        6'V,  Pref 

2 

£lti5,a00 

Stk 

4i< 

Do.        4*"„Perp.lstDeb,Stk... 

100 

93  —  96 

£125.000 

Stk 

44% 

Do.        4i"oPerp.  2nd  Deb.  Stk. 

100 

69  —  73 

35,000 

5 

5/- 

Callender'sCableiConstn.Ltd.Ord. 

5 

9  —  10^ 

40,000 

5 

2/6 

Do.    5  ",,  Cum.  Pref 

5 

104  —1^ 

£200,000 

Stk 

4*% 

Do.    4i"„l3t.Mort.Deb  Stk.Red. 

100 

85,000 

3 

1/6 

Crompton  A  Co.,  Ltd 

3 

1|—    2 

£100,000 

— 

5% 

Do.       5%  1st  Mort.  Reg.  Debs. 

100 

94  —99 

62,000 

6 

10/- 

Dick,  Kcrr&  Co.,  Ltd..  Ord. 

6 

)i-     8 

61.000 

5 

8- 

Do.      6%  Cum.  Pref 

5 

54-   SJ 

£300000 

Stk 

4*% 

Do.      44";,  Deb.  Stock,  Red.    . . 

100 

107  —109 

2.33,334 

1 

6d. 

Doulton  &  Co,,  Ltd.,  5%  Cum.  Pref. 

1 

4-  n* 

£233,334 

Stk 

4"„ 

Do.     1st  Mort,  4°„Iree.Deb.Stk. 

100 

105  —108' 

99,261 

5 

16 

Edison  and  Swan  United  Electric 
Lisht,  Ltd..  "A"  Shares 

Nos.  1-99,261 

3 

S—      i 

17,139 

6 

2/6 

Do.    "A  "  Shares  Nos.01.017,139 

5 

1  -    14 

£344.0i3 

Stk 

4% 

Do.    4"o  Deb.  Stock  Red, 

100 

78  —  83 

£100,000 

Stk 

si 

Do,    5  "„  Second  Deb,  Sik,  Red. 

100 

79  -  84 

112,100 

2 

vis 
mi 

Electric  Construction  Co.,  Ltd,     .. 

2 

ij-    U 

31,390 

2 

Do,    7  "„  Cumulative  Pref, 

2 

2i-    24 

£200.000 

Stk 

*% 

Do,     4"„  Perp.  1st  Mt.  Deb,  Stk. 

100 

98  —100 

10,24H 

10 

7/fi 

Evered  and  Co.,Ltd 

10 

13  -  15 

£100,000 

Stk 

5% 

Perranti,  Ltd.,  o^o  Ist  Mort.  Deb. 

Stock,  Red 

100 

90  -  95 

ca6,ooo 

10 

5/- 

Gen.    Elect.    Co.  (1900),  Ltd.,  5% 

Cum.  Pref. 

10 

94—  10 

£200.000 

Stk 

4% 

Do.    4%l8t.Mt.  Deb.  Stk..Rea. 

100 

91  —  96 

35.000 

5 

Si- 

Henley's (W.  T.)  Telegraph  Works 

Co.,  Ltd,,  Ord. 

5 

^M 

35,000 

5 

ns 

Do.        4}%  Cum.  Pref 

5 

£60000 

Stk 

H% 

Do.        4*"o  Mt.  Deb.  Stk.  Red. 

100 

no  —112 

50,000 

10 

6/- 

India  Rubber.  Gulta  Percha  & 

TeleKiaph  Works  Co..  Ltd., 

10 

15  -   16 

£300,000 

100 

4% 

Do.        1st  Mort.  Deb.  Red.     .. 

100 

99  —102 

7,500 

10 

— 

Parker,  Thos..  Ltd 

10 

6*—    7 

37,860 

12 

12/- 

Telegraph   Construction  and  Main- 

tenance Co.,  Ltd. 

12 

38  —  40 

£150,000 

100 

4% 

Do.        4%  Deb.  Bonds  . , 

100 

103  —105 

102,268 

£350,000 

480,000 

40,000 


Last 
Divl- 


Paid      Closing 


III.— ELECTRIC    TRACTION 


120,000  5 

260,007  I  5 

£230,000  I  Stk 

20,000  10 

10,000  10 

£46.300  100 

£191,3zfi  Stk 

75,606  1 

59,.394  1 

76,000  ,  6 


7,.';00  10 

£242,800  40 

£•220,000  100 

las.soi  10 

15G,4.'>7  10 

£1,000.000  Stk 

£250,000  Stk 

100,000  6 

40,500  5 


2/6 
44% 


Anglo- Argentine  Trams  Co.,  Ld.,Or. 
Do.  5%  Cum  Pf. 

Do.  Permanent 

6%  Debenture  Stock,  1888 

Barcelona  Trams  Co.,  Ltd.,  Ord.    . . 

Do.  5%CumPf.3hares 

Do.  6"o  Debs.,  Red.  .. 

Do.  44"oRed.Deb.Stk. 

Bath  Elec.Trams.  Ld.,  Pf.  Or. 

Do.  5%  Cum.  Pf. 

Brisbane  Electric  Tram  Investment 

Co.,  Ltd.,  Ord 

Do.  6%Cum.Pf. 

Do.    44",,  1st  Deb.Stk.,  Red. 
Brit.  Columbia  Elec.  Rly.  Co.,  Ltd., 
Def.  Ord.  Stock      .. 
Pref.  Ord.  Stock     .. 
Do.     6  'o  Cum.  Perp.  Pf. 
Do.     44",,  1st  Mort.  Debs. 
Do.      4*"„  Vancouver  Power  Db. 
Brit.  Electric  Traction,  Ltd.,  Ord. 

Do.        6%  Cum.  Pref 

Do.        5%  Perp.  Deb.  Stk. 

Do.        4%  2nd  Deb.  Stk,  Red., 

Buenos  Ayres  &  Belgrano  Electric 

Trams,  Ltd,,  Ord. 

Do.        "A"  6%  Cum  Pref.      .. 

Do.        "B"  do. 

Buenos  Ayres  Elec.  Trams  Co.  (1901) 

Ltd.,5%Db.  Stk..  Red.l 


7g—    73 


.    100     143  —146 


100       98     -101     , 
100       95  —100 

S-     i 


100  1  96  —100 

100  ,100  —103 

100  100  —103    , 

10  101—  '01 

40  102  - 104% 

100  I  98  —101 

10  93—  lOi 

10  lOj—  Hi 

100  111?  —119 


11=  tl! 


£300,000 

155,000 

£116,000 

£120,000 

100 

s 

stk 
Stk 

4% 
4/- 
6% 
5% 

60,000 

10 

6/- 

59,987 
30,000 

10 

5 

6/- 
2/6 

£150,000 
125.000 

Stk 
10 

4% 
5/. 

£1.031,000 
£50,000 

Stk 
Stk 

4% 

314,016 

500,000 

£350,000 

60,000 

1 

1 

Stk 

5 

6a. 

13/7 
6/- 

110,923 
£150,000 
£196,200 

8 
100 

Stk 

2/9, 
34% 
5% 

24,600 

24.500 

£220,000 

10 
10 

Stk 

10/- 
51- 

4i% 

iBuenos  Ayres  Gd.  Nat.,  Ltd.,  6% 
lot  Deb.  Eds. 

Calcutta  Tramways  Co.,  Ltd. 

Do,        44"/„  1st  Deb,  Stk.,  Red, 

Cape  Electric  Tramways,  Ltd, 

Cityof  Birmingham  Trams  Co,, Ltd, 

5  %  Cum,  Pref, 

Do.        4%  1st  Mort.  Debs,  .. 

City  of  Buenos  AyresTrams.(  '0.,  Ld. 

Do.       Per.  6"^  Deb.  Stk... 

Colombo  Elec.  Tram.  &  Light.  Co.. 

Ltd.,  .'■i"„  1st  Mort.  Deb,  Stk,  Red. 

Dublin  United  Trams,   Co,   (1896), 

Ltd,,  Ord,     .. 

Do.    6%  Pref 

Isle  of  Thanet  Elec.  Trams,  and 
Light.  Co.,  Ltd,,  5'?^  Cum.  Pref. 
Do.    4%  Deb.  Stock.. 
London  United  Trams.  (1901),  Ltd., 

6%  Cum.  Pref 

Do.    4%  1st  Mort.  Deb.  Stk.  Red. 
Madras  Electric  Trams  (1904),  Ltd., 

5%  Deb.  Stock,  Red 

Metropolitan  Elec.Trams,  Ltd., Def. 

Do.  6%  Cum.  Pref 

Do.  44%  Deb.  Stock,  Red. 

New   General  Traction    Co.,  Ltd., I 

6%  Cum.  Pref 

North  Metropolitan  Tramways  Co. .! 

Do.  3*°o  Mort.  Debs. 

Perth  Electric  Trams,  Ltd.  (W.A.), 

5%  1st  Mort.  Deb.  Stock,  Red, , 

Potteries  Elec, Traction  Co,,  Ld,,Or, 

Do.  6%  Cum.  Pref.     . . 

Do.  4*%Deb.Stk.,Red. 


ELECTRIC   LIGHTING   AND   PO^YER. 


7,500       10 

7,500  !     10 
IfiOQ/l     10 

£70,000  I   Stt 
14,000         5 

£60,000  I    Stk 
27,507 


40,000 

41,436 

£150,000 

70,595 

40,000 

£400.000 

£300,000 

40,000 

30,000 
£400,000 
£-250,000 

70,000 

70,000 

£300,000 

£80,000 

10,000 

£50,000 

15,000 

13,000 

£50,0UJ 

160,000  I 


Bournemouth  &  Poole  Elec.Sup.Co., 
!  Ltd.  Ord.     .. 

4/6  :  Do.  4*"„  Cum.  Pref. 
6/-  '  Do.  6"o  Cum.  Second  Pf.  . . 
44%  '  Do.  44':,3  Deb.  Stock  Red  . . 
2/-  'Bromley(Kent)EIec.Lt,  &Pr,  Co,Ld 
44';b  Do.  do.  44%  1st  Deb.  Stk.  Red. 
4/6  Brompton&Kensington  Elec. Supply 
Co.,  Ltd.  Ord.  . . 
3/6  I  Do.  7"i  Cum.  Pref,  Shares., 
3/-  iCalcutta  Elec.  Sup.  Cor.  Ltd.,  Ord  . 
4%  Central  Elec.  Sup.Co.,  Ltd.,  4"oGua. 
Deb.Stk.  .. 
4/-    Charing  Cross  &  Strand  Elec.  Sup. 

Corp.,  Ltd.,  Ord 

—  Do.  do.    Ord 

2/3  Do.  do.    4*"o  Cum.  fref... 

4%  Do.  do.    J%  Deb.Stk.  Red. 

2/3  Do.  do."CitvUndertakuig" 

4*%  Cum.  Pref.      .. 
2/3    I        Do.  do.'       do.    (1903) 

2/3    Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord. 


12  — 

13 

94-10 

11   - 

12 

KM  - 

106 

:'i- 

5? 

101  - 

104 

10*- 

11 

lui- 

lOJ 

■it- 

84 

104  - 

107 

8}- 

8? 

8  - 

84 

oft- 

5H 

101  - 

103* 

4ft- 

6,^ 

H- 

=iV 

6g-    7 

Stocks  and  Shares  marked  *  are  quoted  ex-di 


44%  I        Do.        do.     4*"o  Deb.  Stk..  Red    100      109  —111 
6/-      Cityof  London  Er.Lghtg.Co.,Ld..O.      10        lOJ—  llj 

6/-  Do.      6"o  Cum.  Pref 10       13*- 14 

5%  !  Do.      5"(,  Deb.  Stk.,  Red      ..    100     1'28"— 127 

44%  I  Do.      44  "o  2nd  Deb.  Stk.,  Red    100     103  —105 

4/-     Countyof  London  Elec.  Supply  Co., 

Ltd..  Ord.     10        9—94 

6/-  Do.       6",,  Cum.  Pref 10       12  —  12* 

44%  Do.        44 ',,  Deb.  Stk.,  Red.     ..    100    ,107—110' 

44%  Do.         4*';o  2nd  Deb.  Stk.,  Prv. 

Crts.  all  paid.  Red 
Edmundson's  Elec.  Cor.  Ltd.,  Ord. 

Do.       6"oCum.  Prel 

44%  '        Do.        44"„  1st  VIort.Db.Stk.Rei,- 
Electric  Lightmg  &  Traction  Co.  of 
Australia,  Ltd.  6%  Deb.  Stli.  Red. 
Folkestone  Elec.  Supply  Co.,  Ld..  O. 
Stk.  !  44%  Do.        4* '„  1st  Deb.  Stk.,  Red. 

10.   I    —     Havana ElectricityCo., Ltd 

£        8/6     Hove  Elec.  Lighting  Co.,  Ltd., GtJ. 
4*°„   Isleof  WighlElectricLight&Power 

Co.,  Ltd.  44"^  Deb.  Stock,  Red.l  100        lOJ— 103 
—    IKalgoorlie  Electric  Power  &  Light- 
ing Corp,  Ltd.,  6"„  Cum.  Pref.       1         ft—    U 
5/-    'KensingtonandKnightsbridgeElec- 

trie  Lighting  Co.,  Ltd..  Ord.  ..       5       124— 19 
vidend. 


101  —103 
6i-  6J 
6  —  6i 

107  —109 


102  —105 
94^104 
74-  8 
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ELECTBIC  LIGHTING  AND  POWEli.— CoH«i. 


TELEGRAPHS  AND  TELEPHONES.— Coiifd. 


sent  ^  La^t 

'"?'.         5         Mvl 
:rlbc<l         i         j„„j 


111,000  3 

60,000  S 

£8T1,«9S  Stk 

100,000  10 

7(i.lal  6 

220,000  Stk 

250,000  Stk 

£250.000  — 

lOfira  10 

£S9,ooa  100 

IC.SOU  5 

£60,000  stk 
£84,700  ,  100 

40,000  '      S 

30,000  r, 

£150,000  Stk 

12,000  6 

£50,000  Stk 

65,000  r. 
100,000 


50,000 
£100,000 

.W,00() 

ao.oiX) 
i:jX),c<;o 

110,000 
28,161 


1%  KcDsmgtonand  KiiiKliIbbridge Elec- 
tric Lighting  Co.,  Lid.,  and  tbe 
Notling  Hill  Electric  LiflitinK 
Co.,  Ltd.,4  ..  Deb.  Stock.  Red. 
London  Elcc.  Supijly  Corp.,Ld.,Ora. 


8/- 


Do.  i;'.,i»i 

Do.    4",,lblMort.Db.8tk..Red. 
Mclroixjlilan  Eke.  Sup.  Co.,  Ld.  ,Or. 


21a  Do.     l*'.,Cuni.  I'rel 5 

4»'„  Do.     4j-,  lst.Mort.Db.sk.. Rerl     101) 

si:,  Do.    3i";,Mort.Deb.Stk  .Ued.    lUO 

ij'..   Midland  Eleo.  Cor|..  for  I'ower  Div 
tribiit'on.Ld.,14.,l^tMort.l)eli 
6-     Hotting  Hill  Eke.  Ltg.  Co.  Lt.l.Oril 
4%  Do.  4-„  1st  Mort.  D.I)!,.     .. 

[    2/6    Oilord  Electric  Co.  Ltd.,  Orel. 

4%  Do.        4"„  Deljenture  Stk.  Red 

•  4*%    Royal  Elec.  Co.  (of  .Montr.al) 

4i",.  20.vr.  Iht  Mort.Deb    100 
'    5/-     St.  James'  &  Pall  Slall  Elee. 

Light  Co.,  Ltd.  Ord.       S 

3/0  Do.  T'„Prel u 

81%  Do.  8iV>  Del)en.  Stock,  Red    100 

4/-     Smithfleld  Markets  Elec.  SuoV'ly 

Co.,  Ltd.  Ord.        r, 
4%  Do.         4'V,DclM;ntureStk.  Rel.    100 

8/-     SouthLondonElec.  Sup.  Cc.Ltd.O.       5 
—     South  Metropolitan  Elec  Lik'ht 

4  Power  Co..  Lid.  Ord.        1 


Paid 

ClotUig 

up. 

rtlccn. 

100 

102  —104 

3 

2  —    -i* 

58-    r.i 

100 

95  -  97- 

10 

ICi-  17i 

0 

5,^—  5ft 

lOII 

ii4  -in 

lUO 

w  -99 

100 

93  —  pe 

10 

114-  IS 

100 

lei  —103 

5 

6J-    la 

100 

99  —101 

PrckOnt 

; 

Last 

I>ald 

Closlnf 

I>rlcea. 

Subtcrlbed. 

X 

dend. 

£30,008 

^ 

_ 

West  Coast  of  Aiuericii.  Ltd. 

2^ 

i-    i 

150,000 

iflo' 

4% 

Do.    4  ,,  Deb.  ttuur.  by  West 

98-100 

88,321 

10 

6d. 

W.lndia\PanainaTeleg.Co.,Ld 

,0r. 

10 

7^=7^ 

84,563 

10 

6/- 

Do.        6"-„  Cum.  1st.  Prcr. 

4,669 

10 

6/- 

Do.        6%  Cum.  2nd  Pre(. 

10 

el-  7i 

£80,000 

100 

Do.       5%  Deb 

207,980 

in 

3/- 

Western  Telegraph  Co.,  Ltd. 

10 

134—  14« 

£75,000 

100 

S",j 

Do.     .V'„  Debs.,  2nd  Series 

lilOO 

100 

103  —109 

518,916 

Stk 

4'\, 

Do.      4"„  Deb.  Stock,  Red. 

100 

1011—108  1 

VI.— SHIPPING    COMPANIES. 


Prcaeat 

Amount     I 

SubMsrlbcd. 


1 

HSd. 

Stk 

44% 

.1 

2/f, 

5 

2;« 

Stk 

6 

6/6 

!      6 

2/6 

Do. 


,  Cun 


Pre(. 


Do.        4  v.,  1st  Deb.  Stock  Red.  100 

Urban  Electric  Supply  Co.,  Ltd.,  O.  5 

Do.    5..CuniPref 5 

Do.     14 -..Ist.Mort.Deb.Stk.Red  100 
Westminster  Elcc.  Supply  Corp. 

Ltd..  Ord.  .'i 

Do.       5"„  Cum.  Pre! 5 


2J- 

SJ 

S3  — 

87 

4t- 

4g 

[■'- 

i'' 

U- 

07  - 

.{.^ 

4!.^- 

?^ 

32,500  I    10        6/6   (Anchor  Line  (Henderson   Bros.),  I 

Ltd.,  64  "„  Cam.  Pre(. 

8i5,O00      Stk      4*  •„       Do.     4J  '„  Red.  1st  .Mort.  Deb.Stk. 

072,900      Stk      44".,    British  .^:  African  Sim.  Nar.  I I'.lOO. 

Ltd..  4J  •,,  Isl  .Mort.  Deb.  Stk.  Red. 

10,000  I     10        5/>i      Bucknall  Steamship  Lines.  Ltd., 

54"v,  Cum.  Pref. 

600,000     Stk     44  "„  Do.        44  "u  1st  Mort.  Deb.  Stk. 

750,000  I   Stk  I  44 'u    Clan  Line  Steamers,  Ltd.,  44 ',.  Deb. 

1  Stk.  Red.    .. 

CO,600  ',    30       16/-     Cunard  Steam  Ship  Co.,  Ltd., 

Nos.  1.60,000.. 

40,000  '     20         B/-  Ilo.  Nos.  IJO.001-100,000 

161,430  ;   Stk      4V„    Elder  Dempster  Shipping,  Ltd.,  4  V'o 

1st  Mori.  Deb.  Stk.     .. 

Furness,  Withy  A-  Co.,  Ltd..  Ord.. . 

Do.        !•>"„  Cum.  Pref 

4J^  Isl  Mort.Dcbs.Rcd 


? 


100      100—101 


18  —  181 
SI-    « 


100      99  —101 


v.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


PrCMDt  ^ 

Amount  3 

buli«crlb«d.      ^ 


aU.lsOO      100 


10 


96,000  , 

£763,580  Btk 

£3,118,210  Stk 

£3,118,210  Stk 

44.U1O  I  5 

8  I5,000,l«l0i9100 

£l,9a3,8Mi  I  Stk 

16,000  10 

6,000  I  10 

0,000 


£80,000 
10,710 
£86,800 


800.000 


GO 


10 


£602.400  Stk 

£1,000,000  ,  Sik 

£i,oao,oao  I  stk 

£1,880,814  Htk 

160,000  10 

£68.700  100 

26 


African  Direct  Tel.  Co.,  Ld.,4",,  Mt. 

Ilebs.  (Series  At,  Red 100     100—103 

Amaion  Telegraph  Co.,  Ld II)  I—     li 

12/0    Anglo-American  Tel.  Co..  Ltd..  Ord.    \M       .I.'.  —  67 
25/-  Do.  «■,,  Preferred  Ordinary    UK)       I0;t— 104 

a .  Do.  Deferred  Ordinary     .      KKI         12-     I2i 

4/-     Chili  Telephone  Co.,  Ltd 5         5j-    K 

82    CommercialCabli-i:o.,  Capital  Stk.  4100     170—190 
4'.,      Do.  8tcrl..'.0(|.yr  I".,  Meb.  stk.,Red 
5/-     Cuba  Submarine  Tel.  Co.,  Ld.,  Ord 
10/.  Do.        10,,  Profircnee  . . 

2/-      Direct  Spanish  Telegraph  Co.,  Ord 


1,200.000  1 

30,000  10 

327,300  100 

25328  74 

36,75!<  8 

£160,000  Stk 

56,000  5 

40,000  6 

£200.000  Stk 

141,600  10 

£1,160,000  Stk 

£1,160,000  Stk 

£800,000  ,    Stk 

£648,100  Stk 

16,00<l  100 

39,076  6 


l(r'„  Cum.  Preference 

Do.       44".,  Dobs 

Direct  U.S.  (Jablo  Co..  Ltd. . . 


CO 


H-  n 

IB*-   174 

3j-  as 

7;-   »J 

I02-IO4'., 
lOJ    -   II 


31,000 
£l,0a8,8M 


4(7     Oen. Steam  NuvigatioiiC^.,Ld.,Ord 

4/9^       Do.    Non-Cum.  (".',,  Pre! 

4%       Do.    4"„  1st  Mort.  Deb.  Stk.  Rod.    100    07"— 99 

13     Houlder  Line,  Ltd., Ord 

2y9        Do.    54',.  Cum.  Pref 

44',.       Do.    44"„l8lMt.  Deb.  Stk.  Red, 
5/-      Lcyland  (t'redk.l,^t  Co.  a9a0l,Ltd., 
.V'o  Cum.  Prof.     . . 
5  %    Peninsular  and  Oriental  Steam  Kav, 
I  Co.,  6"„  Cum.  Pref.  . . 

19'*.,  Do.        do.        Deferred 

»4'>„  Do.       do.    34'„  Deb. Slock.. 

34",,  Do  do.    34  ■„  2nd  Deb.  Stk, 

3U>    Roval  .Mail  Steam  Packet  Co  Ord., 
2/6     Shaw,  Savill  &  Albion,  Ltd.,  S'-„ 

Cum.  "A"  Pref.. 

Do.        "B"Ord 

Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord.. 

Do.       44",,  Cum.  Pref 

Do.       4'V,  Debenture  Stk.,Red 


2/6 


jP3 


3-. 


i-  Hi 

196  — 1S»»| 

214  — 217»| 

99  — loi  r 


8  — 
100  — lOi  I 


VII.— MISCELLANEOUS    COMPANIES. 


44V,    Direct  West  India  Cable  Co.,  Lt-1 

44  "„  Reg.  Debs.    100      101  —103        SubMrlbrf. 

4%  lEasl.  AS.  Arrican,Ld.,4'„Mt.Db..    100     101—103        

4%       Do.    4-„  Rg.  Mt.  Dbs.  (.Mauritius 

Sublidyl..      2.-.      l00.102-„ 
8/6     Eastern  Exteosion,  Australasia  and 

China,  Ltd...     10       134-  14 
4V.  Do.    4',,  .Mort.  DoB.  Btk.,  forp.    100     UK)  -lOS 

26/.    Eastern  Tele.  Co.,  Ltd.,  Ord.  . .    lai      I3.'i  — l:)N 

17/0  Do.        a  '^  Prof.  ..         .100       88-00 

1"„  Do.        4-,,  Mori.  Dob.    ..  100      lOS  -1017 

5;     lOreaiPorthorn  Telegraph  Co.,Lid.. 

lol('.op«nbngen>    .        10       28]- 29} 
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THE    HETAL    MARKET. 


PRICES    IN    1904. 


COPPER. 

THE  chart  given  to-day  traces  the  history  of  copper 
for  the  year  1904.  The  lines  which  record  the 
fluctuations  in  the  price  of  this  metal  often  tell  a 
good  deal  more  than  mere  variations  in  value.  With 
the  rise  and  fall  in  the  price  of  copper  is  bound  up 
many  other  things  ;  tendencies  of  trades ;  the  pros- 
perity of  particular  industries;  the  hopes  and  fears 
of  dealers  on  'Change ;  the  fate  of  comers ;  panics 
in  the  share  market.  In  the  main,  however,  the  story 
of  1904  is  a  plain  unvarnished  tale. 

The  year  opened  with  copper  standing  at  about 
£'58  15s.,  and  a  sudden  drop  to  £■,-,  1 5s.  in  the  beginning 
of  February  saw  the  lowest  price  of  1904.  This  sharp 
fall  coincided  with  the  outbreak  of  hostilities  in  the 
Far  East,  and  but  for  the  reduced  stocks  of  standard 
copper  at  the  time,  the  fall  would  have  been  more 
severe.  From  thence  onwards  the  market  passed 
through  a  short  period  of  restricted  operations,  accom- 
panied by  e.xtreme  sensitiveness,  but  the  average 
price  of  the  metal  for  many  months  was  about /;/.  The 
large  shipments  from  the  States  effectually  prevented 
any  rise  in  quotations,  while  the  bears  were  timorous 
of  a  squeeze  if  they  attempted  to  depress  prices. 
The  falHng  ofi  in  American  consumption  was  really 
the  key  of  the  position,  for  America,  bv  virtue  of 
producing  50  per  cent,  of  the  world's  copper,  dominates 
the  situation.  It  will,  perhaps,  be  interesting  to 
note  that  while  last  year's  production  of  copper,  was 
566,000  tons,  this  year's  production  will  approach 
600,000  tons.  This  is  double  the  output  of  ten  years 
ago,  but  consumption  has  kept  pace  with  the  great 
rise  in  tonnage  produced,  and  the  statistical  position 
in  Europe,  at  all  events,  shows  that  the  market  has 
generally  the  smallest  backing  of  reserves.  Indeed, 
the  visible  supply  latterly  has  been  equal  to  no  more 
than  a  bare  fortnight's  consumption,  although  the 
latest  figures  show  an  increase  in  the  stocks  held. 
The  pivot  on  which  our  market  turns  is  therefore 
American  shipments,  and  a  hint  of  a  falUng  oft  in  this 
respect  at  the  end  of  September  last  started  the  rise 
in  copper  which  has  characterised  the  past  three 
months'  operations.  A  bull  movement  was  speedily 
developed,  and  the  price  of  the  metal  rose  ahnost 
without  a   halt   to  £67   2s.   6d.,  which  was  the  highest 


price  attained  since  1 90 1 ,  when  copper  touched  £72. 
There  were  many  who  predicted  that  the  present  year 
would  see  copper  in  the  70's  again.  Sensational 
developments  in  the  share  market,  however,  and  the 
improvement  in  the  statistical  position  noted  above 
had  a  reactionary  effect,  and  until  the  last  few  days  the 
tendency  was  uncertain.  The  latest  movement  is,  how- 
ever, towards  higher  prices,  a  strong  bull  movement 
having  been  developed,  which  has  put  copper  to  the 
highest  prices  of  the  year. 

TIN. 

The  movements  of  tin  during  the  year  liave  been 
invested  with  considerable  .interest,  and  the  fluctua- 
tions have  been  within  such  comparatively  wide  limits 
that  it  will  be  instructive  to  briefly  discuss  reasons 
therefore.  There  is  little  difference  between  the 
opening  and  closing  prices  of  the  year,  but  between  the 
two,  the  chart  shows  a  great  gulf  fixed,  in  which  tin 
.stood  at  under  £1 19  per  ton.  The  decline  which  set  in 
during  the  early  weeks  of  the  year  was  in  the  nature 
of  a  slump.  It  was  mainly  due,  as  readers  will 
remember,  to  the  coincidence  of  large  shipments  from 
the  Straits  and  diminished  consumption  in  the  United 
States,  and  by  the  end  of  February  the  quotation 
for  tin  was  ;^io  below  tlie  opening  price  of  the  year. 
The  recover^'  which  took  place  in  March  was  quite 
short  lived,  a  stale  buU  account  with  free  bear  selling 
of  forward  metal  holding  the  market  down,  although 
the  quotation  did   temporarily  touch  £130. 

The  shipments  from  the  Straits  continued  on  a  large 
scale,  and  the  publication  of  the  Banca  figures  for 
1903-1904  at  204,000  piculs.  pubhshed  at  the  end  of 
April,  were  calculated  to  induce  realisation.  May 
saw  a  determined  attempt  to  effect  a  bear  squeeze, 
but  the  movement  met  with  little  success,  and  the 
"  shorts  "  soon  regained  control,  and  assisted  by 
the  reports  of  smaller  consumption  in  June  they  put 
the  price  down  to  the  lowest  point  of  the  year 
;iii8  2s.  6d.,  a  figure  not  shown  in  the  chart,  which 
is  based  on  the  highest  prices  of  each  week. 

From  this  point  there  was  an  almost  uninterrupted 
rise  to  the  highest  quotation  of  the  year,  /137.  The 
improvement  in  trade  during  the  second  half  of  the 
year,   when    tin   plate   makers  were   unusually  active. 
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revealed  a  scarcity  of  cash  metal,  and  quotations  rose 
rapidly,  the  rise  being  assisted  by  a  scramble  on  the  part 
of  the  bears  to  cover  their  commitments. 

Leaving  history,  and  turning  to  discuss  the  general 
question,  a  careful  estimate  of  the  world's  production 
of  tin  for  1904  leads  to  the  conclusion  that  for  the  first 
time  for  manj-  years  there  will  be  a  decrease  in  the 
total  production.  The  increased  supply  from  the 
Malay  States  has  been  reckoned  at  about  1,000  tons  ; 
there  should  be  a  small  increase  in  the  BoUvian 
output,  while  the  AustraUan  shipments  for  eleven 
months  show  an  additional  200  tons.  Against  this  small 
addition  to  supplies  is  to  be  set  the  heavy  decrease 
in  the  output  from  the  Dutch  East  Indies.  Viewed 
from  this  standpoint,  the  opening  up  of  new  sources 
of  supply  in  Malay,  Burmah,  South  Africa,  and  Alaska 
is  opportune,  although  it  will  of  course,  take  time  for 
the  effect  to  be  felt  in  the  market.  With  an  im- 
proving demand  and  a  scarcity  of  cash  metal,  which 
are  the  distinguished  features  of  the  present  situation, 
it  appears  probable  that  the  early  months  of  the  year 
will  witness  a  further  improvement  in  the  price 
of  tin. 

IRON     AND     STEEL. 

In  the  iron  and  steel  trade  1904  will  not  be  reckoned 
among  the  good  years,  although  it  is  satisfactory  to 
record  that  conditions  presage  a  period  of  improving 
business.  The  chart  deals  with  the  quotations  for  pig 
iron  ;  Scotch,  Cleveland,  and  Hematite,  and  taking  a 
broad  view  of  the  position  it  will  be  noted  that  the 
trend  of  prices  has  been  generally  upwards.  In 
January  the  speculative  market  was  flat  on  an  increase 
in  Middlesbro'  and  Scotch  stocks,  but  the  end  of 
the  month  saw  a  better  tendency,  Cleveland  warrants 
rising  to  42s.  6d.  During  February  the  speculative 
interest  in  pig  iron  broadened  out,  and  more  activity 
prevailed  on  the  London  and  Glasgow  Exchanges. 
The  irresolution  which  quotations  displayed  sub- 
sequently was  due,  as  pointed  out  by  Merton  and 
Co.,  to  the  curious  reports  from  the  United  States 
with  regard  to  iron  and  steel,  for  while  the  demand 
for  steel  was  better  and  prices  showed  an  inclination 
to  stiffen,  pig  iron  was  distinctly  weak.  The  market 
then  entered  on  a  period  of  dullness,  but  bed  rock 
prices  for  foundry  iron  in  America  were  readied  in 
March.  The  end  of  the  first  quarter  of  the  year 
gave  signs  of  improving  trade,  and  Middlesbro' 
advanced  to  over  44s.  with  corresponding  rises  in 
Hematite  and  Scotch. 

The  Birmingham  quarterly  meeting  in  April  ga\e 
fresh  evidence  of  the  more  satisfactory  position  of 
iron  and  steel,  but  the  next  movement  in  the  market 
was  downward,  and  was  due  mainh'  to  cheap  offers  of 


American  pig  on  the  .Continent,  ,the  .result  of  trade 
depression  in  the  States.  The  speculative  markets 
continued  to  reflect  the  unsatisfactory  general 
conditions,  and  no  improvement  took  place  until 
the  beginning  of  October,  when,  owing  to  the  more 
favourable  reports  from  America,  the  speculative 
market  here  broadened  out.  From  thence  until  the 
present  time  the  industrial  position  has  gradually 
improved,  and  the  quotations  for  pig  iron  have  steadily 
advanced. 

The  last  weeks  of  the  year  have  seen,  indeed,  a  feverisli 
speculation  in  Middlesbro'  iron.  The  bull  element 
took  control  of  the  position,  and  statistics  were  dis- 
regarded, although  they  disclosed  a  very  sensible 
increase  in  the  visible  supply.  The  latest  view  of  the 
position  shows  the  speculative  market  somewhat 
unsettled  owing  to  liquidation,  but  prices,  although 
they  have  fluctuated  rather  widely,  are  higher  on 
balance,  and  the  year  closes  with  tiuotations  at 
their  highest  point.  The  outlook,  too.  is  brighter 
all  round  ;  trade  reports  are  satisfactory  ;  the  American 
situation  is  sound,  and  the  expectations  of  good  trade 
in  the  coming  year  appear  to  be  fairly  well  founded. 

LEAD    AND    SPELTER. 

The  lead  market  has  pursued  an  uneventful  course 
during  1904,  The  quotation  at  the  beginning  of  the 
year  was  £11  los.  for  foreign,  and  £11  12s.  6d.  for 
English,  and  to-day's  price  is  about  £13,  while  the  limits 
of  fluctuation  have  been  extremely  narrow  as  whenever  the 
demand  was  such  as  to  suggest  a  rise  in  quotations,  the 
metal  came  on  offer,  and  depressed  prices. 

The  outbreak  of  hostilities  in  the  Far  East  induced  the 
belief  that  following  precedent,  lead  would  go  higher, 
and  in  February,  consumers  came  forward  and  cleared 
the  market.  Those  who  looked  for  a  sharp  rise  were, 
however,  disappointed,  the  improvement  in  values  having 
been  an  extremely  slow  process.  It  was  not  until  March 
that  le.-id  was  able  to  maintain  its  quotation  at  £\2  or 
over. 

May  saw  another  period  of  dull  markets,  and  depressed 
prices,  the  majority  of  consumers  holding  back  in  the 
belief  that  they  would  be  able  to  buy  cheaper. 

During  the  t^rst  half  of  June  the  arrivals  of  foreign  lead 
in  London  were  unprecedentedly  heavy,  and  large  offers 
of  spot  metal  assisted  the  decline  in  quotations.  Lead 
remained  under  a  cloud  until  the  last  quarter  of  the  year, 
when,  taking  advantage  of  the  improvement  in  the 
statistical  position,  holders  have  been  very  reserved, 
demanding  higher  prices  after  each  sale.  The  rise 
latterly  has  been  assisted  by  some  speculative  operations 
in  forward  metal. 

Spelter  has  been  an  interesting  market,  and  the  chart 
brings   out   the   fluctuations   in    price    during    the    past 
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year.  The  close  of  1903  saw  an  improving  market,  and 
the  rise  continued  into  January.  Many  anticipated  a 
further  sharp  rise,  but  the  market  quieted  down.  The 
position,  however,  remained  strong,  owing  to  shortness 
of  supplies.  The  buying,  notwithstanding,  was  not  on 
the  scale  expected,  and  the  cut  in  prices  in  the  galvanised 
iron  trade  made  consumers  chary  of  ordering  beyond 
actual  needs.  Continental  dealers  in  the  early  part  of 
the  year  too,  sold  somewhat  freely,  and  the  combination 
of  these  things  kept  the  market  steady,  the  average  price 
for  the  first  quarter  of  the  year  being  about  £21  5s. 
In  April,  however,  Continental  producers  found  them- 
selves sold  out  and  a  larger  inquiry  for  spelter  ensued. 

The  upward  movement  thus  initiated  has  continued 
to  make  steady  progress  during  the  second  half  of  the 
year,  and  but  for  large  imports  of  American  spelter, 
quotations  would  undoubtedly  have  seen  a  still  higher 
level.  Consumption  is  rapidly  increasing,  and  production, 
although  larger,  does  not  keep  abreast  of  demand. 
Latterly,  too,  the  improvement  in  the  galvanising  trade 
has  led  to  larger  purchases  from  those  engaged  in  the 
industry,  and  as  the  imports  of  American  spelter  are  on 
the  decline,  owing  to  the  rise  in  prices  on  the  other  side, 
it  is  difficult  to  see  what  is  to  prevent  the  rise  going  to 
limits  which  one  hesitates  to  predict. 

OBITUARY. 

The  news  of  the  death  of  the  Rev.  J.  M.  Bacon,  the 
well-known  balloon  expert,  has  been  received  with 
general  regret.  Mr.  Bacon  was,  by  common  consent,  the 
leading  scientific  aeronaut  in  England.  His  latest 
experiments  had  for  their  object  the  construction  of  a 
safe  and  effective  hot-air  balloon. 

The  death  is  announced  of  Mr.  John  Grace,  of  Messrs. 
Dean,  Smith,  and  Grace.  Ltd.,  lathe  manufacturers, 
Worth  Valley  Tool  Works,  Keighley.  Mr.  Grace 
took  a  keen  interest  in  local  affairs. 

The  death  is  announced  of  Mr.  Elijah  Helm,  secretary 
to  the  Manchester  Chamber  of  Commerce,  at  the  age 
of  67.  He  was  born  at  Padiham,  near  Burnley,  and 
received  his  early  education  at  Hoole's  Academy,  Black- 
bum,  where  Mr.  John  Morley  was  also  a  pupil.  He  was 
engaged  in  the  cotton  trade  until  1890,  when  he  suc- 
ceeded Mr.  Fox  Turner  as  secretary  to  the  Chamber  of 
Commerce.  Mr.  Helm  was  an  ardent  student  of 
political  economy,  and  a  prolific  writer  and  frequent 
lecturer  on  commercial  subjects.  Some  years  ago  he 
was  an  active  bi-metallist. 

The  death  of  Colonel  Frederick  Cunningham  Corfield, 
the  manager  of  the  Butterley  Colliery,  has  removed 
not  only  a  figure  well  known  in  the  trade,  but  a  man 
who  played  a  prominent  part  in  municipal  public  Ufe 


IGNITION  APPLIED  TO  INTERNAL 
COMBUSTION  ENGINES. 


Sir  Oliver  Lodge  recently  lectured  to  the  Automobile 
and  Cycle  Engineers'  Institute  on  this  subject. 

His  introductory  remarks  dealt  with  the  general 
principles  governing  the  ignition  of  an  inflam- 
mable gaseous  mixture.  He  pointed  out  that 
such  ignition  involved  the  raising  of  the  mixture 
to  a  certain  critical  temperature  locally,  and  that 
combustion  then  spread  from  this  ignition  centre. 
The  spreading  was  influenced  by  the  concentration 
of  the  mixture — that  was,  the  proportion  of  com- 
bustible to  incombustible  molecules,  by  its  state 
of  compression,  and  by  its  temperature.  Since  also 
the  molecules  of  different  gases  had  different  rates 
of  motion,  the  lightest  moving  fastest,  the  predomi- 
nance of  the  lighter  constituent  also  favoured  spread 
of  combustion.  In  such  a  mixture  the  rate  of 
combustion  became  so  rapid  as  to  be  explosive,  because 
many  molecules  came  within  the  influence  of  the  ig- 
nition centre,  but  in  a  weak  one,  owing  to  the  com- 
parative fewness  of  combustible  molecules,  the  spread 
of  combustion  took  a  meandering  course,  or  might 
fail  altogether.  To  increase  the  rate  in  a  weak  mixture 
compression  would  be  resorted  to,  and  it  would  be  fired 
at  several  points  simultaneously.  The  speed  of 
combustion  was  also  affected  by  the  contiguity  of 
cold  surfaces,  such  as  the  walls  of  the  cylinder  in  a 
gas  engine  ;  the  result  was  to  e.xtinguish  the  com- 
bustion to  a  certain  extent,  and  there  was  bound  to  be 
some  unbumt  material.  Hence  it  would  be  better 
to  work  with  hot  walls  if  possible,  and  he  wondered 
whether  a  century  hence  engineers  would  still  be 
using  water-jacketing.  He  thought  the  use  of  hot 
materials  was  not  outside  the  possibiUties  of  invention, 
and  the  present  system  seemed  to  him  a  mistake 
like  that  of  the  Newcomen  engine,  in  which  everytliing 
was  cooled  down  at  each  stroke.  He  then  proceeded 
with  the  aid  of  a  number  of  lantern  slides  to  explain 
the  advances  that  had  been  made  in  the  methods 
of  ignition.  He  first  showed  some  of  the  older  methods, 
in  which  a  flame,  a  hot  wire,  an  incandescent  tube, 
etc.,  were  employed,  and  then  discussed  electrical 
devices,  in  the  first  place,  those  using  low  tension 
currents,  and  then  those  that  employed  the  high 
tension  current  of  an  induction  coil.  Finally  he 
described  a  method  which  depended  on  insertin 
in  the  circuit  a  pair  of  Leyden  jars. 
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5ELECTED     PATENTS. 


Compiled  expressly  (or  this  journ:il  by  Messrs.  Page  and  Rowlingson.  Engineering    Patent  Agents,   28,   New 
Bridge  Street.  London.  E.C.,  ind  at  Manchi-xier. 

Cof'f^c'Sf'C-iii-nlioiifmayh-  iblann,!  .it  In,-  PaUnt  Otfia  Hak  Hiancli,  ^^.Soitlhamftoit  ISuihIiiiis.  Chancery  lane,   W'.C.al  .'/;<• 
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NEW     PATENTS    APPLIED     FOR. 


When   Patents  hi 


27,452.     W.   W.   Shilling.   London.     Dec    i6th.— Improve- 

11C..I-.  in  steam  iK.ikrs. 

•'th. — Improvements 
idon.    lU't.  I'jili. — Imprtpvemtnts  in 


27,042.    T.  S.  James,  London. 

ariabie  speed  and  icversiiiii  ^car. 

27.045.    J.  W.  Smith.  London. 


2th. — An  improved 


27,468.    J.  G.  Stidder  and  J.  E.  Cooper,  London.     Dec, 

16th.  — Improvements  in  tap-  and  \alvc-. 


27.539.    J.  Woodside,  London.     Dc 

relating:  10  rotary  enj;iiic». 


0th.— Improvements 


27,541.    F.  Seiffert,  London.    Dec  16th.— Improvements  in 

and  connected  witli  ball  luint  c  .nipensators  for  steam  or  other  pipes. 

17th. — Improvements  in 


27,08L    W.  L  Tv 


27,088.  J.  H.  PicKavance.  London.  Dec.  12th.— Improvc- 
inems  in  safety  ineclianisni  lor  mine  skips,  cages,  elevators  and  the 
like. 

27,101.  G.  Weslle,  London.  Dec.  I2lh.— Improvements  in 
and  connected  with  ^tecrin^i  propellers. 

27,164.  V.  H.  Gregory.  London.  Dec.  i.;lh,— Improve- 
nienti  in  power  transiiii>s!on  liear. 


27,193,     G.  S.  Huess,  London.    Dec 


13th.  — Improvement: 
Dec.    l^th.— Improve 


27,248.      Societe     Anonyme 

Dec,  Mth. — Improvements  in  steam   nc 
June  2jrd.  l']0\.) 


Temple,    London. 

ijib,      (Dale  applieil  (or. 


Fletcher    and    H,    WilcocK,    London, 

nents  in  vaUi- 

Improvements  in  or 

The    Britlsh-Thomson-Houslon    Co.,    Ltd., 

Dec,  1.1th.— Improvements  in  cmciHtncy  valves  for  liuid 
cm.    I  nic  (.aural  Etc,  Iru  Company.  VS.A.) 

T.  Thomson,  London.    Dec.  14th.— Improvements 
ed  with  door^  tor  the  sm  'kc  boxes  of  boilers  and  the  like. 

27,311.    G.   Stocks,  Huddersfleld.    Dec.  islh.- Improved 


application  nl 
H-vwrs  given  iiti  in  stc 


Liverpool.      Dec.  15th.— Improve- 


27,339.      B.    HIernaux    and    H.  Lavlolette,   London. 

Dec.  15th  -Improvements  m  and  relating  to  the  method  ol  joininK 
sheet  plaloinc^llndrical  bodies  ol  rescivoirs,  boilers,  pipcsand  the  like, 
submitted  to  inner  pressures. 

27,368.    W.  H.  Longsdorf,  London.     Dec.  15th.— Improve- 
mcnis  in  and  re'allnf;  t'l.leam  (jcncTator  and  other  lurnaecs. 


27,394.     C.   Bellens,  London.     Dec.   i<;lh —Improvements 
rclatinK  to  sleam  t;encralors,     (Date  applied  (or,  January  7lh.  1904.) 


RECENT     SPECIFICATIONS. 

VALVES. 

Isaac  Storey  and  Sons,  Ltd.,  and  C.  Ely,  Manchester. 

Jan.  iMh.  i.oj— This  invention  has  reference  to  v.alv-s  for  controUinR 
the  How  01  fluids,  and  relates  particniarlv  to  screw-down  valves,  lift 
valves  and  other  valves  having  a  valve  or  clack  connected  to  the  valve 
spindle.  This  inv.ntion  relates  to  a  ready  means  (or  effecting  a  con- 
nection between  the  valve  spindle  and  'the  valve  or  clack,  and  this 
without  any  drilling  or  boring  and  without  the  use  of  any  loose 
fastenincs.    The  valve  spindle  is  formed  with  a  collar  or  enlargement 


^ 


^X 


^ 


Dec    I6lh— Water       not 


or  with  a  suitably  shapcn  c.xtrcmilv  and  In  conjunction  therewith  is 
emplovcd  a  valve  having  a  cylindrical  extension,  or  this  cylindrical 
extension  i.*  formed  on  a  part  to  which  the  valve  is  secured.  In 
connecting  valve  spindle  and  said  p.art  carrying  the  cylindrical  exten- 
sion, --.lid  extension  it  comprfSM:d  or  turned-<jvcr  or  caused  to  engage 
the  collir  or  exireirily.  The  forms  01  connection  allow  o(  the  spindles 
being  turned  up  (r' 


fate  the 


of  special  castings 


,vilh 
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STEAM    ENGINES. 
Clarke,  Chapman  and  Co.,  Ltd.,  and  W    A.  Woodeson, 


FIG.    I. 

fluid  in  engines  or  motors  in  which  the  main  inlet  and  exhaust  passages 
for  actuating  fluid  are  opened  and  closed  suddenly  by  me^nsof  apistoa 
by  the  live  steam  itself  under  auxiliary- valve  control  mechanically 
effected  by  the  engine.    The  objects  of  the  invention  are  to  provide 


KIG.    2. 


othe 


means  wherein  the  main  and  auxiliary  valves  are  cylindrical  > 
oscillatory  valves,  and  the  construction  and  arrangement  are  such  that 
the  piston  will  be  mechanically  moved  simultaneously  with  the 
auxiliary-valve  actuation  until  brought  into  position  for  being  shot 
across  by  the  steam.  The  means  comprise  a  valve  chest  provided 
with  ports  and  passages,  an  oscillatory  main  valve  and  the  piston 
adapted  to  be  mechanically  connected  to  the  main  valve  and  adapted 
to  operate  it  under  the  action  of  actuating  fluid.  Auxiliary  oscillatory 
valves  are  employed  for  controlling  the  passage  of  the  actuating  fluid 
to  and  from  the  piston,  and  for  the  auxiliary  valves  a  carrier  is  adapted 
to  be  rocked  about  the  axis  of  the  main  valve  by  a  moving  part  of  the 
engine,  and  to  move  the  main  valve  and  its  piston  mechanically  until 
the  latter  is  in  a  position  to  be  shot  across  by  the  actuating  fluid  : 
should  it  not  be  so  shot  across  this  means  will  cause  it  mechanically 
to  open  the  main  passages  as  required. 


SHAFT  COUPLINGS. 

F.  L.  Croft.  T.  A.  PerKins.  F.  Croft,  and  H.  Lindsay, 
Bradford.  Ian.  iMh,  11104.— Tins  invention  relates  to  improvements 
in  that  class  ot  driving  shaft  coupling  in  which  a  flexible  or  other 
elastic  connection  is  made  between  the  driving  and  the  driven  parts 
of  the  coupling  by  interlacing  or  interweaving  a  band  or  rope  between 
a  number  of  studs  or  other  equivalent  carried  by  the  two  portions  of 
the  coupling  respeciively.  In  this  class  of  coupling  it  is  usual  to  fix 
the  studs  in  one  part  equidistant  from  the  centre  of  the  shaft  than 
those  of  the  other  part.  This  invention  consists  in  making  the  outer 
series  of  studs  so  that  they  can  be  withdrawn  from  either  side.  For 
this  purpose  studs  are  employed  of  round  bars  which  may  be  the  same 
thickness  throughout,  and  they  have  a  screw  thread  formed  at  each 
end.  A  sleeve  or  pipe  is  passed  over  each  stud,  one  end  of  which  abuts 


'FIG.    I. 

against  the  face  of  that  part  of  the  coupling  to  which  it  is  attached, 
and  the  other  bears  against  a  nut  screwed  on  the  end  of  the  stud, 
while  a  nut  is  screwed  on  the  opposite  end  of  the  stud,  which  projects 
through  the  part  of  the  coupling  carrying  these  studs.  The  other 
ends  ol  these  studs  mav  be  connected  together  by  an  annul.ir  stay 
fixed  between  the  ends 'of  the  sleeve  and  the  outer  nut,  or  they  may 
be  connected  in  pairs.  In  order  to  tighten  the  flexible  connection 
between  the  two  parts  of  the  coupling  after  it  is  fixed  and  to  take  up 


r — ^«z^^ 


1^ ^ 


any  play,  radially  adjustable  bearers  to  outwardly  deflect  the  flexible 
connection  running  between  the  inner  sides  ot  the  inner  series  of 
studs  are  used.  These  bearers  are  carried  by  radiil  screws  screwed 
into  the  boss  of  the  part  of  the  coupling  carrying  the  inner  series  of 
studs  and  fixed  by  set  screws. 
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"ELECTRICITY    CONTROL." 

A  Trc.itisc  on  iOlcctric  Swiiclijlca  and  Systems  of  lilcctric 

Tiansniission.     By  Leonard  Andrews.     Charles  Griffin 

and  Co.,  Ltd.     12s.  6d.  net. 

The  developments  in  svvitchjjear  design  are  so  rapid 
that  it  would  seem  practically  impossible  for  any  book  on 
this  extensive  subject  to  be  absolutely  complete,  but, 
bearing  in  mind  the  scope  of  the  present  volume,  nothing 
of  an  essential  nature  appears  to  be  omitted,  and  to  a 
great  extent  it  covers  a  ground  as  yet  unattempted 
exclusively  by  any  other  work.  The  writer  not  only  gives 
a  succinct  account  of  the  best  modern  practice  in  switch- 
gear  design,  but  also  devotes  considerable  space  to 
descriptions  of  various  kinds  of  unsuccessful  apparatus, 
in  many  cases  giving  a  concise  explanation  of  the  causes 
of  failure,  a  feature  which  should  prove  of  much  value  to 
the  student.  The  writer  recognises  that  the  subject  in  its 
entirety  is  an  inexhaustible  one  :  he  has  therefore  con- 
fined his  attention  to  the  control  of  that  portion  of  the 
system  between  the  generators  and  the  distributing 
centre. 

After  discussing  the  g(aieral  principles  of  switchgear 
design  and  constructional  detiiils,  the  author  deals  suc- 
cessively with  circuit-breakers  or  current  ■  interrupting 
devices,  automatically  operated  circuit-breakers,  alter- 
nating reverse  current  devices  ;  arrangement  of  'bus  bars 
and  appar.itus  for  parallel  running  ;  general  arrangement 
of  controlling  apparatus  for  high-tension  systems  ;  general 
arrangement  of  controlling  apparatus  for  low-tension 
systems  ;  examples  cf  complete  insl:illations,  and  long- 
distance transmission  schemes.  The  work  is  exceptionally 
well  illustrated,  and  everywhere  bears  aigns  of  pains- 
taking research  and  careful  expei  imenl. 

BOOKS    RECEIVED. 

Modern  Electric  Practice.  Edited  by  Magnus 
Maclean,  .\LA.D.Sc.  Volume  \'.  The  Gresham 
Publishing  Company.     9s. 

Practical  Engineer  Pocket-Book.  Leather,  gilt, 
with  Diary  on  ruled  section  paper.  Technical  Pub- 
lishing Company.   Ltd.      is.  Od.  net. 

Practical  Engineer  Electrical  Pocket-Book  and 
Diary.  1905.  Leather,  gilt.  Technical  Publishing 
Company.   Ltd.      is.  6d. 

Knotting  and  Splicing  Ropes  and  Cordage.  Edited 
by  Paul  N.  HasUick.     CasscU  and  Co.     is. 

The  Metric  Fallacy.  By  K.  A.  Halsey  and 
Samuel  S.  Dale.     D.  Van  Ncstram  Co.,  New  York. 

We  have  also  received  :  ''The  Commission  of  H.M.S. 
hiipliicablc,  i90i-li/)4,"  being  number  i(>  of  the  "  Log  " 
series.  Hy  G.  K.  Parker,  with  introductorv  article  by 
Lionel  Vexley.  (The  Westminster  Press,  Gerrards,  Ltd.) 
A  well- produced  and  most  interesting  little  work, 
descriptive  of  lite  on  a  modern  battleship  ;  calculated  to 
stimulate  more  general  interest  in  the  affairs  of 
the  Navy.— 'Quick  and  Easy  Methods  of  ascer- 
taining the  weights  of  Cast-iron  and  Steel.  "  Hy  Alfred 
Laycock  (.\lilner  and  C<i.'.  is.  net.)  The  second  edition  of 
this  handy  nud  trustworthv  Cf>inpilatioii  has  been  con- 
siderably enlarged,  and  now  includes  tables  per  lineal 
loot  ol  square,  round,  hexagon,  and  octagon.  Inmi  jj  in.  to 
50;  inches,  also  Hals,  cylinders,  rings,  balls,  sheets,  wire 
and  other  tables.— "Cyclop.edia  o(  Mechanic-.'  Edited 
by  Paul  N.  Ilasluck.  Kourtli  Scries  (C.issell  and  Co.) 
We  have  already  called  attention  to  the  general  excellence 
of  this  work  :  the  receipts,  proccsscn  and  memoranda  for 
workshop  use  in  thi-^  vuliiiiie  lullv  maintain  the  slandard 
ot  its  predecessors. 


The  Newall  Engineering  Company,  Ltd.,  Warrington.  - 
The  latest  pamphlet  received  from  this  linn  describes 
and  illustrates  their  Measuring  Machines,  Limit  and 
other  Gauges,  Micrometer,  Surface  Plates,  etc.  Par- 
ticular attention  is  called  to  the  Company's  new 
Internal  Jlicrometer.  This  instrument  has  three 
measuring  points,  which  arc  hardened  and  ground  on 
the  outside  ends  to  a  spherical  form,  the  diameter  of 
the  sphere  being  somewhat  below  the  smallest  dia- 
amcter  the  tool  is  intended  to  measure.  These  three 
measuring  points  arc  operated  by  means  of  a  micro- 
meter spindle  contained  in  the  body.  The  conical  end 
of  this  spindle  conies  in  contact  with  the  inner  ends  of 
of  the  three  legs.  .As  the  spindle  moves  forward,  so 
the  three  legs  are  thrust  outwards  until  they  come  in 
cont.ict  with  the  sides  of  the  hole  that  is  to  be  measured. 
Einesprings  keep  the  legs  in  contact  with  theconicalend 
of  the  spindle.  The  thimble  which  operates  the  spindle  is 
graduated  to  thousanths  of  an  inch,  and  may  be  ad- 
justed to  take  up  wear.  A  useful  pamphlet  on  "  Limit 
and  Limit  Gauges  "  which  contains  tables  of  allow- 
ances for  various  classes  of  fits,  and  information 
valuable  to  engineers,  can  also  be  obtained  on  applica- 
tion to  the  lirm. 

Horace  Marshall  and  Co.,  of  37,  Basinghall  Street,  Leeds, 
send  us  a  four-page  reprint  from  "  Machinery  Market," 
entitled  "Modern  Foundry  I^quipment. — Some  illus- 
trated notes  on  .\"ew  Labour  Saving  Appliances." 
Various  kinds  o(  moulding  machines  are  described  and 
illustrated,  as  are  also  core  making  machines,  and 
pneumatic  sand  rammers  and  screen  shakers. 

Mr  E.  F.  Jarvis,  of  Middlesbrough,  forwards  a  booklet 
(III  W'.iter  Cooling,  which  describes  and  illustrates  his 
"  I'.ritish  "  Water  Cooli:rs  for  refrigerating  plains,  con- 
densing plants,  g.is  engines,  etc.  We  note  that  Mr. 
Jarvis  put  down  Ihe  first  cooling  plant  devised  on  the 
Continental  system  erected  in  this  country,  an  illus- 
tration of  which  is  shown.  We  h.ive  also  received  a 
leallet  describing  Klein's  Hand  Piston-pumps. 

Brush  Bulletin,  No.  7,  is  a  handsome  booklet  issued  by 
the  Hrusli  Electrical  Engineering  Company,  Ltd., 
describing  their  Open  and  Enclosed  Direct-Current 
.Motors.  'Tables  are  included  giving  dimensions,  speeds 
and  outputs,  prices,  etc.,  and  the  latter  part  of  the  book 
is  devoted  to  pictorial  illustralionsof  the  various  appli- 
cations of  Brush  Motors.  This  cat.ilogue  is  punched 
ready  for  filing,  and  printed  on  art  paper,  a  biscuit- 
coloured  background  showing  the  half-tone  blocks  to 
full  advantage. 

Messrs.  W.  H.  Wilcox  and  Co.,  Ltd.,  23,  Southwark 
Stieet,  S.E.— rhis  firm's  latest  catalogue  and  price 
list  comprises  40)  pages,  and  is  divided  into  sections 
.IS  follows  :  Lubricitting  oils,  beltings,  packings,  joint- 
ings, and  general  stores  ;  steam  engine  fittings  and 
boiler  mountings,  including  "Penberthy"  Patent 
injectors  ;  pumps,  hoses,  tubes  and  other  requirements 
tor  water  and  hydraulic  purposes,  including  the 
"  Wilcox "  semi-rot:iry  wing  pumps,  p,itent  wire- 
bound  suction  and  delivery  hose,  and  "  X-L  "  ejectors  ; 
tools  and  m.achinery,  shafting,  etc.  ;  linemen's  tools 
and  electrical  sundries.  It  is  profusely  illustrated,  and 
being  bound  in  limp  cloth,  in,-ikcs  a  handy  volume  for 
shelf  reference. 

Messrs.  Herbert  Morris  and  Baslert,  Ltd.,  of  Emprc!)' 
Wnrks,  l>..iighboroiigli,  diaw  atlinlii.ii  In  their  H..M.B 
worm  geared  piilley-hlMck  in  a  sm.ill  p.iiiiphlet  |Hook 
41)  containing  many  inleresling  illustrations. 
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Lift   Controllers. 
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Rope  operated  for  Pa 
or  Goods. 


I 


ALL  VOLTAGES 
AND  POWERS. 

HUNDREDS  IN 
ACTUAL  OPERATION. 

LEAFLET    H.W.  50. 

8TDRTEVANT  ENGINEERING  Z^- 

LTD., 
147,  Queen  Victoria  Street,  LONDON. 


To  Steam  Users. 


Economy  in  your  Fuel  account 
guaranteed  by  using  Premier 
Boiler  Tubes.  These  Tubes  can 
be  fitted  to  any  Lancashire 
Boiler,  and  will  INCREASE  the 
evaporative  efficiency 


20 


per  Cent. 


Part  view  of  Flue  fitted    with  PREMIER  TUBES. 
For  Particulars    apply   to   the   Secretary— 

The  Premier  Boiler  Tubes,  Ltd., 


Telephone  So. :  1138  Victoria. 
Telegrams  ;  "Tiiin.E,  London." 


28.     VICTORIA    STREET, 

LONDON,     S.^AT. 
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Gas  Engines 
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GAS  ENGINES 


to   work    with 


Blast  Furnace,  Coke  Oven,  Producer,  or 
Town's  Gas,  up  to  3,000  B.H.P. 

Louis  Soest  &  Co., 


LTD.. 


Engineers     a,ncl 
Ii?onfoun(].er*s, 


114=116,  VICTORIA  STREET, 


LONDON,      S.W. 
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Destructors 


■^ 


MELDRUM    DESTRUCTORS 

ARE   PRODUCING    ELECTRICITY 


I 


AT 
Ayr 

Bangor 
Burnley 
Canterbury 
Christchurch,  N.Z. 
Cleckheaton 
Colne 
Dartford 
Darwen 
Elland 
Fleetwood 
Garston 
Grays 


HIGHEST 
EFFICIENCY 
AND 
DURABILITY. 


OVER 

70 

INSTALLATIONS 

AT   HOME    AND 

ABROAD. 


WRITE    FOR    FULL    PARTICULARS    TO 


Holyhead 
Ipswich 
Johannesburg 
Kettering 
Lancaster 
Llandudno 
Mexborough 
Nelson 
Preston 
Shipley 
St.  Helens 
Woolwich 
AVrexham 
etc.,  etc. 


i 


MELDRUM  BROS.,  LTD.^ 

TIMPERLEY.BMANCHESTER. 
And    66,    Victoria   Street,  WESTMINSTER. 


V 


J 


30        [suPri.EMKNT  page  iv.] 


PAGE'S    WEEKLY. 


December  30,  1904. 


II  I?ii®i^  %!MwmiYTl 


Pumps 


BOILER 
FEEDPUMPS 

(Hall's    Patent.) 

ECONOMICAL 

AND 

EFFICIENT. 


An   IDEAL    PUMP  for  General    Boiler 
Feeding    Purposes. 


CONDENSING    PLANT. 


This      set       to 
deal    with 

10,000  lbs. 

Exhaust 

Steam 

per   hour. 


WE    MAKE 

Motor 

and 

Steam 

Driven 

Plants. 

Specially 
Suited  for 
Electric 
Light  and 
Power 


Stations. 


J.  P.  HALL  &  SONS,  U 


TD., 


Engineers,      PETERBOROUGH. 
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Turbines 


STEAM    TURBINES 


(PARSON'S    PATENTS). 


TRADE 


Hi    MARK. 


SOLE  ^5 

MANUFACTURERS 
FOR 
GREAT    BRITAIN    AND    THE    COLONIES 
OF    THE 

R.B.B.  TURBO   DYNAMOS. 


Richardsons,  Westgarth,  6   Co., 

HARTLEPOOL,    England. 


LTD., 
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lll^Ill^^  Pumps,  Condensers,  &c 


The  Best  Industrial  Pump  in  the  Worid 


FOR    ANY     DRIVE. 


FOR 

ANY 

LIFT. 


FOR 
ANY 

MATERIAL. 


POSITIVE    ROTARY    PUMPS,    LTD., 

23.  NORTHUMBERLAND  AVENUE.  LONDON.  W.C. 


A    PERFECT     INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


23.    Northumberland    Avenue,    LONDON,    W.C. 
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^iS|^^llMlLTjf_  Pumps,  &c. 


mamsmmmmmmm 

Vertical   Triplex 

PU  MPS. 

MOTOP    DRIVEN 
BELT    DRIVEN 
STEAM     DRIVEN. 

THE  BLAKE  AND  KN0WLE8 
STEAM  PUMP  WORKS, 

153,  Queen  Victoria  Street,      t 
London,  E.G.  B 


Cables  and  Telegrams  : 

"STEAMPUMP,   LONDON.' 


HIGH    LIFT 


Centrifugal  Pumps 

MOST  SUITABLE  AND  MOST  ECONOMICAL  PUMPS 
FOR  ALL  ELECTRICAL  AND  INDUSTRIAL  SERVICES. 

OUR    SPECIALITY. 


Made  for  .^ny  capacity,  for  all  lifts,  with  highest  efficiency, 
specially  for  direct  coupling  with  Electromotors,  also 
high-speed    Electrical    Plunger- Pumps    for  all 


WEISE  &  MONSKI, 


HALLE,   O.S.   (a< 


F.    A.    KEEP,    JUXON,    &   CO.. 

Manufacturers  of 


TANKS,   CISTERNS 

ROMW 

u'JM 


and    CONSTRUCTIONAL    IRONWORK. 


ENKES    ROTATIVE    PUMP. 


Best  of  all  Systems 
for  all   Liquids. 

4.000  Pumps  under 
my  System  (with  a 
capacity  up  to  15,000 
litres  per  minute) 
in  use. 


Enke's  Precision  Blower. 

Entuclv   nl    Iron   without    rackiiii; 
lor   liij;h    pressures   to   oj   .itm.      . 

CARL  ENKE,  Schkeuditz-Leipzig-,  GERMANY. 
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ip\®ll^;  Wtall^Krif   Electrical  Apparatus  | 


EXCITINE. 

The  New  Excitant  for  Primary  Batteries. 

Same    Price    as    Chromic    Acid,    yet    Four   Times    the    Strength. 

Chromic   Acid    polarises   in    2    hours,    EXCITINE    polarises    in  8    hours,  under  same 
conditions,    vide    scientific   and  public    tests. 


OkDIXARV    BICROMITE    P.\STK 


EXCITINE    B.ATTKKY    PASTK 

10.30  ,  -500 


'    10.30        .. 

Current 

(  -500 

Time 

'    T55 

Current 

460 

(    I2.30         . 

...        Amperes 

.    20D 

,     4  30 

Amperes 

300 

[    6.0 

(  200 

Suit.ible  for  Light    Motors,    Fans,    Induction    Coils,    X-Ray    Apparatus.    Medical  Coils,  Electro-Plating,  Src 
.tiici  also  for  small  Lighting  Batteries  requiring  an  eflicient  and  constant  excitant  lil'e. 

Country    Factors    and    the    Trade    please    ask    for    Wholesale    Prices. 

SUPPLIED    IN    BULK.  SEND   FOR  SAMPLE    BOTTLE. 

4  o:.  Bottles  8d. :   8  oz.  12  ;   lb  o:.  1/9.      POST   FREE. 
;    III.    of  EXCITINE  adilad  to    Water    makes   1   gal.    of  ELECTROLYTE. 

The    premier    ELECTROLYTE   Co.. 

26,  SPITAL  SQUARE,  LONDON,  E. 


ECRET  TELEPHONES 

On  Ordinary  Single  Wire  Intercommunication  Wiring. 


NONE    CAN    INTERRUPT, 
NONE    CAN    OVERHEAR, 

either  by  accident  or  design. 

NO    INDICATORS    NEEDED, 
NO    RESETTING    REQUIRED, 

Instruments  theiefore  Neat  and  Compact. 

SIMPLICITY    ITSELF. 
SAVES   TIME   and   TEMPER. 

.\d-jpted  by  H.M.  OlTice  of  Wdrks,  .\dmiialty,  &c.,  &c. 

SEND     FOR    l)i:5CRII'TI\  H    CATALO(iUE      T.P.w.  I 


PATENTEES  AND  SOLE  MAKERS: 

^^l-^fkiPwa      O        ^^^\  .      .  Faraday  Works, 

/     GENT    &    CU-,  Ld.,  LEICESTER. 

Or  call  at  our  Showrooms,  3a.  Upper  Thames  St.  opposite  "Times  "Ofnee). 
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^m^'^lYA!    Electric  Cranes,  &c.  ; 


6 


^V^TON  &  COMP4/V 


y 


ELECTRICAL     ENGINEERS, 


I^SFO 


RD    & 


Telegrams : 
CROMPTON,  CHELMSFORD 
CROMPTON,    LONDON" 


OVERHEAD    TRAVELLING    CRANES 
LOCOMOTIVE    CRANES. 
BICYCLE    CRANES. 
JIB    CRANES. 
DERRICKS,    HOISTS,   & 
ONE,   TWO,    AND   THREE- 
MOTOR    CRANES. 


Telephones: 
CHELMSFORD   No.  2 
1959  LONDON  WALL    'NATIONAL) 
4735  CENTRAL  (POST    OFFICE). 


3-TON    SINGLE    MOTOR    LOCOMOTIVE    CRANE. 
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ILTif  Electrical   Apparatus 


Bruce  Peebles  &  Co.,  Ltd., 


EDINBURGH. 


EEBLES 


R 


OLYPHASE 


p.  p.p.  1,000-H.P.  Three-phase  Gencratoi 


P 


LANT. 


JOHN    GIBBS    6    SON'S 

IMPROVED     .     . 

PEERLESS    BLOWING 


TkI.Ki.K.AM^  : 
VENl  1I.\TI0X,    LIVEKPOOL.' 

TKl.EI'MONFt 


^    EXHAUSTING    FANS. 


Tht;  luilormaiiCL- of  this  KA.N  UN  TEST  far  t.xcec-ds  in  EKKI- 
CIEXCY  that  01  ANY  OTHER  KAN  of  this  type  that  has  come 
under  our  notice,  and  we  can  recommend  it  witli  every  coiitidencc 
a^  .aiving  the  BEST  RESULT  for  the  POWER  EXPENDEn. 


Prices    on    application. 


Send    for    C:italoguc. 


No.    17.     Pccric**     Palter 
direct-driven    by  J.  G.    O  S.  Patent 
Electromotor,  dust  proof  type. 


JOHN  GIBBS  &  SON, 

Warming.    Ventilating,    Electrical 
and    Consulting   Engineers, 

80,    JUKE     STREET,     LIVERPOOL. 
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yiWMWlY]f    Iron'  and  Steel,  &c, 


Gilbert  Thompson  &  Co., 

IRON  8t  STEEL  WORK  CONTRACTORS, 
STRUCTURAL    ENGINEERS,    &c.     .    . 


London  Ofi-ice  : 


116,  Victoria  Street, 
VVestrninster,  S-W- 


London  Representative  : 

Paul  J.  Mallmann,  Mm  A., 

Civil  Engineer. 

Telegrams:  "Mallmann,  London." 
Telephone  No.  :  5338  Westminster. 

sPECiAUTVLi    POETTER'S    GAS    PRODUCING    PLANT. 

IRON  AND  STEEL  WORK  OF   ALL   KINDS  DESIGNS  AND  ESTIMATES 

.     IN  .  .  ON    APPLICATION. 

GIRDERS,   COLUMNS,  

BRIDGES,  ROOFS,  PROMPT    DELIVERY    AT 

BUILDINGS,  FENCING,  &c.,  &c.  LOWEST  PRICES. 


More  durable  than  iron.  Cheapest  forall  spans  up  to  100  Fe6L 


D. 

ANDERSON    6   SON,   Ltd., 

LAGAN     FELT    WORKS. 

BELFAST. 
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♦*  *************  ♦4****************  *A***A*****g 

^^    1  he  Necessity  of  System  j 


A  Question  of  j^  s.  d.         | 


HAVE  YOU  A  FILING   SYSTEM    » 

And   ...  X 

DOES    IT   SAVE   YOU  MONEY?    | 

The    Lyle    Dossier    Filing   | 
Systems   Will.  • 


THE   LYLE    COMPANY,    LTD.,    J 

Harrison    Street,  Gray's   Inn    Road,  » 

LONDON.  W.C.        t 


tt^^^^^'^-^-^-^-^*^^-^-^-^^^-^*^-9^V^^9*S^-*i**V**^^*9il*99*^¥****¥*****¥**^^*¥^*******» 


Titan  Document  Binder. 

Inclispcnsahlc  tii 

Engineers,     Shipbuilders,      Electric     Lightini; 
Stations,  Collieries,  Iron  and  Meel  Works.  &c. 


ThouKandii  of  Krms  Hiipphvd.   some-   of  u  horn   ;irc  Sir  W.  G.  Armt(tr<<n>' 

Whilworlh    &    Co.,    Ltd..    Dabcock   &    Wikox   Co,    Ltd..    Leeds    Form- 

Company,  Ltd.,  .Manchc«tcr  Ship  Canal,  John  1.  Thornycmft  \  Co.   Lli^ 

Denncy  .t  Co.,  Dumbarton,  etc..  n. 

A     SAMPLE     SENT     FREE     ON     REQUEST. 


THE    TITAN    BINDFER    COMPANY 

.11,   Oueen  \  Ittori,!  5trect,    LONDON,    F-:.C. 


Carbo-Silica 


Refractory    Bricks     and 
Blocks  for 


Furnaces 


lor   temperatures 

OVER  3,500"  Fahr. 
E.  J.&  J.  Pearson 

LTD., 

STOURBRIDGE. 
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60,000 


Letters 


in    this    Cabinet,   and    ANY    ONE    of 
them  found  at  a  MOMENT'S  NOTICE. 


The    "REFEREE"    Vertical    Letter    File.      Solid  Oak  Throughout,    Patent  Roller 
Bearings,   Best  Finish. 


ILLUSTRATED  CATALOGUES  FREE  ON  APPLICATION. 


PARTRIDGE  &  COOPER,  Li2= 

FLEET  STREET,  LONDON,  E.C. 
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m j^Ill  yimmiWX      Time  Recorders. 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5°  o  ON  THEIR  WAGES 

BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 

"Dey'Time  Registers 

^vhich     are    automatic    machines     for     registering     Ihe    hour    and     minute    at 
which    Employees    start    and    finish    worK, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING. 

The  "DEY"   combines  on   THE    ONE    MACHINE   the  good 

jKjints   of   all    other    Automatic     1  iin<-    Ut'corilcrs  on   ihe   market. 

They    are    of   British    Manufacture    Throughout. 

They  are   absolutely  the   best  Time   Recorders  in  the   World. 
They  arc   the   cheapest   up-to-date    machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 
THEY     COMPEL     PUNCTUALITY. 


The  "  Dry  "  lime  and  wages  sheets  combined  do  a\%;\y 
■with  lime  booKs,  wages  books,  and  save  90  '  ^  of  clerical 
work.  They  are  adaptable  to  every  requirement,  no  matter 
ho^   complicated. 

A  firm  using   15  machines  writes:     "  Wc  sh:ill  be  son  y  when  wc 
cli.iii^c   llic   huilcr-^liop  inacliiiic.  as  it   was  miu  oi   the  earliest,  and   has  had  ili 
roughest  of  usajje  t<i>;cther  with  the  niaxiinum  of  vibration,  and  rudest  of  shi" 
but  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day.  ,   . 

when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  infirm  r  V 


i-ull  I  aitiiul.ii-  iiMin  llic  I'.ilciitce^  .mil  M.iiuii'.kIim  ir--  ;-- 

HOWARD    BROS., 

10.    St.    Georges    Crescent.    LIVERPOOL. 

TKI  Ki.UAI'llIc   AiiI.I.:k-s     .-  1  /,    I  r.i  !  I  .     ■:  ,  I  1  1  1  I  II  .M-      ; 

London  Offices  :  100c,  Queen  Victoria  Street.  E.G. 

I»LUiHAIIHC  AllUHL.-*.       LuL.MAliLl,    I.'J.M)  '\.  Tiiiill'\h         ■•.     I'.ASK 
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Printing 


WE  ARE 
EXCLUSIVE 
ENGINEER 
PRINTERS 


THE 


ATLANTIC    PRESS 

LIMITED, 

WEYMOUTH  STREET, 

MANCHESTER,  S.E 


42  [SLI'PLEMENT   page   XVi.  ] 


PAGE'S     WEEKLY. 


DtCKMHEK   30,    1904. 


W.C.  HOLMES  &  Co. 

ENGINEERS. 
Sole     IM[a,kers     of    the     .     . 

"WESTERN"  DOUBLE 
FACED  VALVE. 

Specialities  :— 

ROOFS. 

BRIDGES. 
GIRDERS. 
STRUCTURAL 
IRON     WORK. 
TANKS,     «5c. 


December  30,  1904. 


PAGE'S     WEEKLY. 


[si'PPLEMENT  page  xvii.]        43 


RICHARD  GARRETT  &  SONS, 


Engineers   and    Boilermakers, 


LTD., 


ESTABLISHED   1778. 


¥ 


LEISTON,    R.S.O.,  England. 


PORTABLE    AND    SEMI-  ROAD    LOCOMOTIVES. 

PORTABLE    ENGINES.      TRACTION    ENGINES. 
THRESHING    MACHINERY.  ROAD    ROLLERS. 


BOILERS    OF    ALL    TYPES. 
STATIONARY    ENGINES. 
WINDING    ENGINES. 


Send  for 
Catalogue 


12  in.    ty   24  in.    Double   Cylinder   Geared   Winding    Engine,   extended   type. 


JOSEPH  BOOTH  &  BROS. 


electrical  and  inecbanicai  engineers^ 

■•CRANES.  RODLEV."      S\ij\jl\^J'^         1_^  L^  IZ«  JLI O  • 

Makers    of    Dynamos,    Motors, 

Electric  6  Steam  Cranes. 


ENCLOSED  MOTOR. 


Inquiries 
Solicited. 


THREE-MOTOR  ELECTRIC  OVERHEAD  CRANE. 

Cx*a.nes.  Ca-psta-ns.  'Winoling    IVfacliines. 

Makers  to' Home,  Colonial,   and  Fr reign  OoveraoieBts,   and  all  Leading  Firms. 


[sipp..E«ENTp:..:^cxviii.:  PAGE'S     WEEKLY.  December  30,  1904- 
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TUrP'  •►^  (STONES     P^O 

^"^ Easy  CAR  pusher 

LABOUR  SAVED 


ACCIDENTS 

MINIMISED 

^ORN  PARTS  CAN 


Jiy.   OTA  kl  F  ft  ^  O     CONTRACTORS    TO     H.M. 
.D.O  I   UNLmW=  government,  RAILWAYSmc 

135F1NSBURY  Pavement   London.  £.c. 


CONTRACTORS  TO  HIS  MAJESTY  S   AND  OTHER    GOV  F.RNM  ENTS. 

James  Fairley  6  Sons, 

rr;/c,"'u";r'-r':";      TOOL  STEELS 

Invite    Btt«ntlon    lo    Ihelr    Unrivalled    Self-hardenlnn   Sieel. 


^     FAiFLEYS SELF-HARDENING  Tool: Steel 


3FOR  HEAVY  CUTS  AT  HIGH  SPEEDS.^ 
Is  considered  lo  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
MarKet  .  Small  samples  free  to 
approved  buyers. 


NOTE.  JAMES  FAIRLEY  O  SONS' 
V  WORKS  (Bramall  Lane.  Sheffield. 
\       and    Mill    Street    Forge    and     Rolling 

Mills,       Birmingham)      are  merely 

Branch    Departnrtents.   and 
Id   6«  madietud  to    Iht  tliad  Olllct%  :- 


OLD    MINT.  SHADWELL  STREET,  BIRMINGHAM. 


■       ■  nB«»»rl#*»«     A.       ^ntlC  Makers    of  Marino  and  other   Forgings, 

«JOnn    lUriJBll     Ot      OUIIOi        rough     turned     or     finishod.        Tail-End 

LAMBHILL    FORGE. 

BY    MARYHILL 

GLASGOW. 


On 

Udmlrmlly 

Llml. 


Shatts,  Built  Rudders   and  Crank  Shafts 
finishod    complete. 


T«l>«rams:  "  FORCINGS.    GLASGOW." 
National  Telephone:  No.  34  MARYHILL. 


P.lnlcd  (Of  Ibt  Proprtclon  by  SonHAvi 


